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@ Primarily because the Raymond organization has the ability, experi- 
ence and methods to place at the lowest cost the type of pile foundation 
best suited to meet the particular situation. And, in addition, ample resources in money, 
credit, purchasing power and equipment—basic factors for efficient and economical con- 


struction. 42 years of successful experi- 
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wrnc has had a long career in struc 


ROBINS design. Since his retirement in 1931 
—— ied himself to his hobby of library 
wee ind has contributed a wide variety of 
reef art es to the technical press 


nH. Atcen has been associated with 
reiner, Hon. M. Am. Soc. C.E., since 
e from the Army in 1919. He is now 
Mr. Greiner's firm and actively en 
supervision of design and construction 
ind other projects in the eastern United 


- pen Broek (B.S. in C.E., U. of Kansas, 
- been on the faculty of the U. of Michi- 
Yepartment of Engineering Mechanics, 
114. He is the author of Elastic ay 4 
1931) and a number of papers in the 
press, including ‘Theory of Limit De- 


rechnica 8 
in Procerptinos, February 1939 

Harry A. Crurt has been in work 
since 1915, except for service in France. e was 


for 7 years with the Board of Transportation, 
New York City, and the Transit Bureau, New- 
ark; spent 4 years in private practice; 3 years 
with the U.S. Engineers; and since 1934 has been 
with PWA as resident engineer inspector; in- 
cuding 2 years in Hawaii 


Feeperrck W. DoorrtTLe from 1923 to 1936 was 
an officer and director of the North American 
Company and of many of its subsidiary com- 
panies with general supervision of programs and 
budgets. In 1936 he resigned as an officer, 
but continues as director and consultant for 
the company and as director of certain of the 


subsidiaries 


Gusert C. Dosson (U. of Missouri, 1905) has had 
experience in construction and design on the 
Panama Canal, terminal track work in Kansas 
City, military engineering during the World War, 
concrete technology with the Portland Cement 
Association, flood-control investigations with 
U.S. Engineers, and sedimentation research with 
the Soil Conservation Service 


lor W. Jonnson (U. of California, B.S. in C.E. in 
1991, and M.S. in Irrigation Engineering in 
1934) was with the U.S. Waterways Experiment 
Station, Vicksburg, 1934-1936; and from 1936 
has been with the Soil Conservation Service on 
transportation of sediment research studies 


Bupp, president, C.B. & Q.R.R., and in 
railroad service since 1899, has taken a leading 
part in advancing the use of light-weight railroad 
equipment. Prior to 1932 he was president of 
the Great Northern, and responsible for its 
Cascade Tunnel and electrification 


| O. Osrerserc (Columbia U., 1935) has an M.S 
from Harvard U., and a Ph.D. in civil engineering 
from Cornell, where he studied as a McMullen 
Research Scholar, doing special research on 
methods of measuring soil pressure. He is 
now with the U.S. Engineers at Vicksburg, 
ag 


liss 


F P. Duton (U. of Illinois, 1906) started in 
the Lighthouse Service as Assistant Super- 
otendentin 1911. He has served in various dis- 
tricts since then, and when the Service was 

; onsolidated with the Coast Guard in 1939, he 
was commissioned Commander on the staff of the 
District Commander at Cleveland 


peri- scar S. Bray (U. of Cincinnati) began his engi 
neering work as a rodman with the Lackawanna 

® RR. and later worked as inspector during con- 

= struction of the Cincinnati Union Terminal 

With the National Park Service since 1934, he is 

presently attached to the office of its chief of 


ition q engineering 


M. S. Jomnson (U. of Washington: also D. 
Eng., Colorado School of Mines) was a structural 
engineer with the Interstate Commerce Commis- 
‘ ® 0m previous to entering the Corps of Envineers 
mey, a in 1917. Now a major, he is assistant division 
engineer of the South Pacific Division, on river 
and harbor improvements and flood control 
Projects 


con- 
AMERICAN 


Votume 10 NuMBER 2 SOCIETY OF 


February 1940 


1s second class matter September 23, 
;., At the Post Office at Easton, Pa., under the 
ct of August 24, 1912, and accepted for muiliog 
‘ine cla! rate of postage provided for in Section 
~ Act of October 3, 1917, authorized on July 5, 
Copyricut, 1940, sy THe 
\werican Socrety or Crvm ENGINEERS 
Printed in the U.S.A 


ORK, 


CIVIL ENGINEERING 


Published Monthly by the 


AMERICAN Society oF Civit ENGINEERS 
(Founded November 5, 1852) 
PursticaTion Orrice: 20TH AND NorTHampTon Streets, Easton, Pa 
Eprroriat AND ADVERTISING DEPARTMENTS: 
33 West 39rn Street, New 


This Issue Contains 


Pace or Speciat INterest——-Sand Hogs 5 


SOMETHING TO THINK ABouT 
Compensations for Days of Retirement 77 
Robins Fleming 


Tue PENNSYLVANIA TURNPIKE 79 
Herschel H. Allen 


Errect or Connections AND Rivet Hotes on Ductinity AND 
STRENGTH OF STEEL ANGLES 83 
J. A. Van den Brock 


Tue Wartuxu River Brinoce, Hawan 87 
Harry A. Ciuft 

ADVANCES IN THE Use or ELEctRrRICITY 90 
Frederick W. Doolittle 

Srupyinc SepIMENT Loans Natura STREAMS 93 
Gilbert C. Dobson and Joe W. Johnson 

Tue CHALLENGE oF THE CoNnTINENTAL DivipeE 97 
Ralph Budd 

A Survey or THe Frost-HEeavinc ProsieM . 100 
J. O. Osterberg 

LocaTING AND MAINTAINING Buoys on THE GREAT LAKES 103 
F. P. Dillon 

Restorinc Historic WHARF At SALEM, Mass. . 105 
Oscar S. Bray 

Tue Errect or SHasta DAM ON THE SACRAMENTO RIVER 108 
F. M. 8. Johnson 

Our Reapers Say 

Society AFFAIRS 185 

IreMs or INTEREST 129 

News or ENGINEERS 131 

DECEASED .. . 132 

CHANGES IN MEMBERSHIP GRADES 133 

APPLICATIONS FOR ADMISSION OR TRANSFER 12 

MEN AVAILABLE . 16 

Recent Books .. 16 

CurreENT PEeRIopICAL LITERATURE . 18, 20, 22, 24, 26 


INDEX TO ADVERTISERS, ALPHABETICAL AND BY Propuct 28, 29, 30 


The Society is not responsible for any statements made or opinions expressed 


in its publications. 
Reprints from this publication may be made on condition that full credit be 


given Crvit ENGINEERING and the author, and that dale of publication be stated 


SUBSCRIPTION RATES 


Price, 50 cents a copy; $5.00 a year in advance; $4.00 a year to men:- 
bers and to libraries; and $2.50 a year to members of Student Chapters. 
Canadian postage 75 cents and foreign pastage $1.50 additional. 

Member Audit Bureau of Circulations 


{eRScHE 
John 
a mem 
gaged 
of bridg 
4 States 
4 1A. VA 
1911 
ake 
2. 
. 
pa 
ENGINEERS 
Founoeo 
| 
Ph | 


Civit for February 1940 


Vou. to, No; 


—SAY E. A. WHITNEY & SON 


N the old days, before ‘Incor’, E. A. 

Whitney & Son, Kansas City, Mo., 
piling contractors, used to precast 5 
to 10 extra piles for every job—“‘spares” 
that came in handy in case of breakage. 
But experience with ‘Incor’ quickly 
proved that, as Mr. Whitney puts it, 
“you don’t need any spares when you 
cast piles with ‘Incor’.” 

On Kansas City, Kan., Market and 
Food Terminal! (J. A. Tobin Construc- 
tion Co., general contractor), 1264 
43-foot ‘Incor’ piles were driven 3 to 5 
days after casting, without fracture or 
loss of a single pile. Piles were driven 
by a No. 1 Vulcan hammer, using a 
5000-lb. ram, requiring 34 to 36 blows 
per foot. 


‘Incor’ cures or hardens in one-fifth 
the usual time. In precast products, 


that means savings through faster use 


of pallets or forms, reduced stock-pile 
requirements, faster capital turnover. 
In building construction, ‘Incor’ cuts 
heat-protection expense. ..saves money 
through reduced form costs and 
lower job overhead, too. 


Use ‘Incor’* wherever dependable 
high early strength or faster job curing 
shows a net profit; elsewhere, use Lone 
Star, the quality standard ever since 
1900. Write for copy of “Cutting Con- 
crete Costs." Lone Star Cement Cor- 
poration, Room 2268, 342 Madison 
Avenue, New York. = *Reg. U. S. Pat. Off. 


* * * 


Sales Offices: ALBANY, BIRMINGHAM, 
BOSTON, CHICAGO, DALLAS, HOUSTON, 
INDIANAPOLIS, JACKSON, MISS.; KANSAS 
CITY, NEW ORLEANS, NEW YORK, 
NOR FOLK, PHILADELPHIA, ST. LOUIS, WASH. 
INGTON, D. C. 


(Above) ‘Incor’ can take it! 33-ft. ‘Incor 
pile being swung into position for driving 
by No. 1 Vulcan hammer, using 5000-lb 
ram; 34-36 blows required per foot; # 
Kansas City, Kan., Market and Fos 
Terminal project. (Left) 1264 "Incor’ pile 
precast and driven without fracture 0 
loss of a single pile. Contractor didn't 
make any “spares,” knew that with ‘Incor 
he'd have no need for them. 


LONE STAR CEMENT CORPORATION 


MAKERS OF LONE STAR CEMENT: > 


‘INCOR’ 24-HOUR CEMENT 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


Compensations for Days of Retirement 


By Rosins FLEMING 
STRUCTURAL ENGINEER, RETIRED, New York, N.Y. 


earlier than it once did. Then, too, reversing a 

well-known witticism, ‘‘ People are living today who 
never used to live before,’’ that is, they are living longer. 
lake these two factors together, and the net result is an 
aggravated problem for the person concerned. 

Many a man has found himself ‘‘retired’’ when he 
was able to continue his work. Again, physical dis- 
ability may have set in. He may or may not be regarded 
“old’’ man. Just here, let a sharp distinction be 
drawn between growing old and growing older. A man 


R ester ena these days comes to the engineer 


S cannot help growing older; he may be able to defer 
crowing old indefinitely. 


Old age has been defined as 
the inability to accept anything that is new. 
Time May Hang Heavy.~Invariably the question 


= comes to every one that is past the meridian of life or 


has laid aside its workaday activities, ‘What shall I do 
with my time?’’ One result is certain—he will have an 
opportunity to think. From such an experience, and the 
antage point of eight and a third decades of living, a few 


B stray thoughts will be presented with the retired engineer 


in mind. 

A lady troubled with poor eyesight was advised by her 
physician that she would probably be able to see for a 
year or so longer but would eventually become blind. 
fhe woman during the time that she could read com- 
mitted to memory the entire book of Psalms and thus 


s lad them to draw upon in the period of her blindness. 


Herexample, in principle, could well be followed. Choice 
pieces of poetry or prose committed to memory are an 
They may soothe troubled hours 
of the day or wakeful hours of the night. Several years 
‘go I met one of the leading, perhaps the very foremost 
withority on dam construction. “What are you doing 
now’ T asked. “I am 81 years old and am studying 
calculus,” he replied. The study of quaternions is sug- 
gested to the retired engineer with a mathematical lean- 
ing, although perhaps it will require a super-mathe- 
matical ability. 

Writing for Diversion.~A college professor, author of 
4 widely known textbook, after his retirement wrote to 
me that he was revising his book. ‘‘It is a pleasure,” 
ie remarked, ‘‘to take as much time as I please on this 
work without other responsibilities.”” The probability 
is that in the course of this work, new views on familiar 


subjects would be opened up to him and he would be 
tempted to follow them in his revision beyond space 
limitations. 

Retired engineers are sometimes urged to present their 
best thoughts to the technical press. If they decide to 
offer a contribution, they should be prepared to have it 
returned as not available, ‘‘not from lack of merit,”’ as 
rejection slips often say, but for other reasons. The 
pressure on the columns of engineering periodicals is 
tremendous. 

Why not write for the purpose of acquiring knowledge? 
As some one has said, if you really want to understand a 
subject, write a book on it. A particular phase of a sub- 
ject that is not clearly understood may be clarified by an 
effort to write explaining it—not necessarily with publi- 
cation in view. Incidentally, many a published article 
has sprung from an effort on the part of the author to 
clear up his own thought on some particular subject. 


Fascinations of Mathematics.~Consider the average 
engineer, who, having reached the retiring age or from 
other reasons, is “‘laid off’’ or, if in business for himself, 
is having his practice taken by younger men. He may 
not be interested in the calculus, though the differential 
calculus has been called the most beautiful poem that 
ever entered the mind of man. He may merely have 
heard of quaternions. 

However, there are less difficult subjects of interest. 
There is, for example, the logarithm—not necessarily the 
presentation in textbooks but the line of thought of 
Napier himself. Why are certain logarithms called 
natural or hyperbolic? One looking for mathematical 
recreation will find plenty of it if he will only approach 
the logarithm the way Napier did. Mayhap, as Chrystal 
says in his Algebra, he will gain a truer “conception of the 
penetrating genius of the inventor of logarithms.” 

In the popular Everyman's Library The Elements of 
Euclid is now included. Sir Thomas Heath, a British 
mathematician of note, has written the introduction. 
In it he says, ‘“‘Any intelligent person with a fair recol- 
lection of school work in elementary geometry would 
find it (progressing as it does by gradual and nicely 
contrived steps) easy reading, and should feel a real 
thrill in following its development, always assuming that 
enjoyment of the book is not marred by any prospect of 
having to pass an examination in it.’’ The reader may 
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not find it “‘as difficult as any detective story to lay down” 
but he can hardly fail to find it interesting if he will 
make the trial of reading it in the manner described. 

In the same way textbooks of student days could be 
reread. One of physics would prove to be of interest, 
especially if followed by a text of recent date. Time could 
well be devoted to a study of the application of physics 
to industry and everyday life. One textbook presents 
more than 1,400 problems in this field. 


Reading for Culture.~Technical articles can be read in 
a more leisurely way by the retired engineer than by one 
in active practice. He even has time to check equations 
and need not take it for granted that they are true. 
Better still, he can widen the range of his reading, em- 
ploying the enormous resources of the libraries in our 
schools and cities if he is so fortunate as to have access 
to them. Time need not hang heavily on his hands. If 
he has a hobby, whether it be the fourth dimension or 
sweet pea culture, he will be surprised at the mass of 
available writings on the subject. 

A widely known technical and business man asked, 
“Why should engineers deny themselves the inspiration 
which the contemplation of the best thought of man af- 
fords? Why should engineers make of themselves cal- 
culating machines—automatons clad in khaki?” Why 
should they, indeed, with the field of literature that is 
open to them? What the retired engineer shall read in 
general literature is a problem that each individual must 
solve for himself. The domain is so vast that some 
discrimination is necessary. Unless he has depraved 
tastes, the best books for him may be those he likes best. 
At the same time reading what is truly literature is 
wiser than reading what is merely printed matter; it 
is better to be well acquainted with a few worth-while 
books than to have a superficial knowledge of a whole 
library. 

Much has been written on the choice of reading matter. 
In mature years one does not want to read as a discipline. 
A theatrical manager occasionally put on performances 
of Shakespeare in order, he said, that people might ap- 
preciate his other productions, often of a low type. 
Relaxation from classical literature is sometimes sought 
in works of a lighter vein. This may partly account for 
the current flood of detective stories, many of them mere 
trash as far as literary merit is concerned. 


On Earth, But in the Clouds.~Or, the retired engineer 
could enjoy the study of nature. The companionship of 
mountains and trees, of brooks and green fields, may be 
denied him, but the sky with all its phenomena is open 
even to the dweller in a city flat. Cloudland is a land of 
delight. A keen enjoyment is in store for all who have a 
sense of beauty and can really observe. Ruskin wrote on 
clouds and cloud beauty. Luke Howard (1772-1864), 
a member of the Society of Friends, wrote many books 
but is remembered best by his study and classification of 
the clouds (1802-1803). Upon it the present inter- 
national classification of clouds is based. An observer 
can soon learn to distinguish the varying forms. Let 
him for a short time behold from his window the ever- 
changing picture which it frames. 

If an acquaintance with the classification of clouds 
adds to the pleasure of the observer, a knowledge of the 
causes of their formation will add still more. Sky color, 


VoL. 10, No, 


the glow of the rising and setting sun, the twilight arch 
the glorious cloud fringes at the sunset hour, are beaytj. 
ful beyond description. The keen observer will wan; 
to know their causes. 

Benefits from Chess.~The pleasures of the retired ep. 
gineer may be limited by two factors—his health and his 
finances. Travel and many amusements may be out of 
the question. The game of chess is recommended a; 
specially adapted to him. The outlay of money required 
is trifling and the exertion is purely mental. If an op. 
ponent is not at hand he may train one, perhaps of his 
own household. An amateur and a seasoned player wil) 
each find it profitable to play over the games of the 
masters as recorded in books, studying any analysis o, 
comments. 

A knowledge of the history of the game, found in its 
extensive literature in many languages, adds enjoyment 
One fragment will illustrate. The most famous “‘open- 
ing’ is that of Ruy Lopez, a Spanish bishop, who in 156) 
wrote a treatise on the game. For centuries the best de. 
fense to this opening has been disputed. Lopez de. 
nounced a defense that is popular today. Greco, in 1619 
advocated a different opening. This was favored by the 
“illustrious Deschapelles” (1780-1847). The ‘immortal 
Philidor” in 1749 published his book. He advocated the 
defense that bears his name. The “Petroff” defense 
named after a Russian player, is found in most, if not all, 
books on the game. The article “Chess” in the Ep. 
cyclopaedia Britannica is of great value in studying 
openings, illustrative games, history, schools of play, and 
chess problems. 

Maintaining Old Contacts.~The retired engineer 
should keep his friendships in repair. This requires time 
and effort. As he grows older associates are separated 
by distance and circumstance; some leave this life. A 
feeling of sadness often comes to him as they pass in 
review. New interests and new personalities must be 
found to take their places, even if they do not replace 
them in full. This is not treason to the old—they can 
still live in memory. Solemn thoughts need not always 
be sad thoughts. The engineer should have within him 
a fountain of perpetual youth. 

But in cultivating worth-while friends, there are certam 
weaknesses against which the older man should guard 
himself. Undue fondness for reminiscing and telling 
the same story again and again may be mentioned. This 
failing does not come to the surface so ftequently 
writing. Correspondence may be made a delight rather 
than a bugbear. It should not be neglected. If witha 
fellow engineer, a solid technical element can be added to 
the spice of personalities. Letters should usually & 
answered, if any answer is demanded, soon after their 
receipt; an early reply increases its value. 

“Last, the Best of All the Game.” ~In his technical a 
tivity, an engineer seldom becomes obsolescent. Rather 
his value improves with age. Oddly enough he is ofte® 
retired at the most productive period of his mental 
velopment. As he turns perforce to other activities, 
may well anticipate a renewed usefulness and al 
creasing satisfaction in life. Then truly he may prov 


‘the validity of Robert Browning’s immortal lines 


“The best is yet to be, 
The last of life, for which the first was made. 
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Tis Pennsylvania Turnpike— (NE hundred and sixty miles with- 


a Extending from a point about 16 
miles west of Harrisburg to about 20 


which motor vehicles can travel 


P. CoMMITTEE ON PUBLICATIONS 
reside ( y T. R. Acc 
Georce T SEABURY I I Chairman 
§ ry Louis E. Ayres 
Sypney WILMOT | C. T. Leeps 
Fd in Chief and | Harotp M. Lewis 
M er of Publications LAZARUS WHITE 
Don ant Editor for W. L. GLenzine 
“Cioil Engineering” FEBRUARY 1940 Advertising Manager 
10 NuMBER 2 


The Pennsylvania Turnpike 


Interesting Features of the Longest Toll Superhighway in the United States 
From A Paper BEFORE THE METROPOLITAN SECTION 


By Herscuer H. ALLEN 


Member American Society or Civit ENGINEERS 
MEMBER OF THE Firm or J. E. Gremver Company, Battimore, Mp. 


maximum grades in place of the 2% 
out a stop, and at a speed of one’s grades controlling the earlier loca- 
own choosing, is the prospect on the tion. 

Employment of engineers to pre- 
pare traffic surveys and traffic re- 
ports for use in financing the turn- 
pike was among the first steps to 
be taken by the commission. These 
reports, completed in due course, 
included estimates of gross revenue 
from tolls for the first ten years of 
operation. The average estimated 


longest toll superhighway in 

the United States—is sched- 
uled for completion in June 1940. superhighway now being pushed to com- 
pletion between Harrisburg and Pitts- 
burgh. Mr. Allen here reviews briefly 
the history of the project, and describes its 
outstanding features—the tunnels, the 
intercnanges, the limiting grades and 
curves. An account of the construction 
methods ts reserved for a later issue, 


miles east of Pittsburgh, it will 
provide a 160-mile stretch over 


without a single stop, and at a 
speed limited essentially only by 
their performance qualifications. 


Less than three years ago the 
surveys indicating the feasibility 
of the project were completed, 
and in May 1937 the Pennsyl- 
vania Legislature passed an act 
creating the Pennsylvania Turn- 
pike Commission and empower- 
ing it to finance, construct, and 
operate the road. The first con- 
§ struction contract was awarded 
in October of the following year, 
and by the end of 1939 grading 
and drainage structure contracts 
s had been let for the entire job. 

The original intention was for 
the turnpike to follow the par- 
s tially graded line and the par- 
® tially excavated tunnels of the 
® old South Penn Railroad, the 
construction of which was 
started in the early 1880's and 
inally abandoned about 1885. 
As finally laid out, the turnpike 
s Toute does include six of the old 


thy 


nght of way for a total distance 
lonly about 34 miles. Between 
‘tunnel portals it has been possi- 
In general, to improve on the 
= old alinement by the use of 3% 


There will be not a single left turn in the entire distance, 
nor a single grade crossing, and even the heaviest 
modern trucks will be able to travel the full length of the 
» Pennsylvania Turnpike without having to shift gears. tion. 


WITHIN THE PorTAL or East KItraTINNY 
MOUNTAIN TUNNEL 


Across the Narrow Valley Is the West 
Portal of Blue Mountain Tunnel 


79 


gross revenue during this period amounts to $4,117,000 
annually, beginning at $2,670,000 for the first full year 
and reaching $4,832,000 during the tenth year of opera- 
These estimates are based upon tolls per trip 


amounting to $1.50 for passenger 
automobiles and a graduated 
scale of rates ranging from $3.00 
to$10.00 for trucks, semi-trailers, 
and full trailers. Partial trips are 
based on approximately 1 cent 
per mile for an automobile and 
from 2 to 8 cents per mile for 
trucks and trailers, depending 
upon size. 

The next move of the commis: 
sion was the employment of 
engineers to prepare an engineer- 
ing report and estimates of cost 
of the entire project. The com- 
mission then undertook prelim- 
inary negotiations for financing 
the project, which finally re- 
sulted in success on October 10, 
1938, when an agreement be- 
tween the Public Works Admin- 
istration and the commission 
for a grant of $26,100,000 was 
executed. This agreement was 
based upon the completion of 
the entire project by May l, 
1940 (afterwards extended to 
June 29 of the same year), On 
October 10, 1938, the commis- 
sion also concluded negotiations 


wae 


| 
| 
| 
it 
4 
as 
| 


80 Civit ENGINEERING for February 1940 


LEGEND 

Tumpke 
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Fic. 1. THe PENNSYLVANIA TURNPIKE, SHOWING INTERCHANGES (ENTRANCES) AND TUNNELS 


with the Reconstruction Finance Corporation for the 
sale of $35,000,000 of Commonwealth of Pennsyl- 
vania Turnpike revenue bonds. The funds made avail- 
able under the terms of the grant agreement and bond 
sale are placed in the construction fund, secured by a 
trust indenture between the commission and the trustee. 

Up to January 15, 1940, the Reconstruction Finance 
Corporation had taken up $20,000,000 of the turnpike 
bonds in two installments of $10,000,000 each, and the 
Public Works Administration had delivered $6,000,000 
cash to the trustee, with an additional $6,000,000 in the 
course of delivery. The sale of bonds in installments, as 
needed by the commission, has had the effect of reducing 
interest during construction to a minimum. 


TUNNELS ELIMINATE TWO MILES OF VERTICAL CLIMB 


The route of the turnpike is shown in Fig. 1. Its 
eastern terminus, at Middlesex, is connected by an inter- 
change with U.S. Route No. 11, sixteen miles west of 
Harrisburg. Its western terminus, at Irwin, connects 
by an interchange with U.S. Route No. 30, twenty miles 
east of Pittsburgh. There are seven 


that in many other 
states, explains why jt 
was possible, in th 
short time available, to acquire such a large number oj 
parcels of property for right-of-way purposes. 

The roadway has been designed for safety at high 
speeds. It is graded for a width of 78 ft, which provides 
a medial strip 10 ft wide, two 24-ft concrete traffic lane 
and two 10-ft shoulders. Horizontal curves vary up to; 
maximum of 6°, with the sharpest curves restricted to , 
relatively short stretch east of Alleghany Mountai: 
In the rolling terrain in Cumberland County, for 
miles from the eastern terminus to Blue Mountain, th 
alinement is quite straight with only two flat curve 
The alinement is also straight through many of the inter 
vening valleys. 

With few exceptions, the structures on the turnpik 
have been included in the contracts for grading. Ther 
are 300 bridges, of which 140 are drainage structures an 
160 are grade-separation structures. Of the latter, § 


Fic. 2. SCHEMATIC PLAN or 
TYPICAL INTERCHANGE 


tunnels along the route, six of which, 


as previously mentioned, had been 


partially constructed by the South Penn 
Railroad more than fifty years ago. 

The road ascends from 400 ft above 
sea level, in the Susquehanna River 
Valley at the eastern terminus, to nearly 2,500 ft at 
the floor of the Laurel Hill tunnel, and then gradually 
descends to 1,000 ft at the western terminus. The sig- 
nificance of these figures can be better appreciated when 
it is understood that the total accumulated vertical climb 
from Middlesex to Irwin on the turnpike is less than 
4,000 ft, whereas by way of existing U.S. Routes Nos. 
Ll and 30 it is 13,000 ft, or a difference of almost two 
miles of vertical climb. The maximum 3% grades on 
the new route will give the motorist very little sensation 
of either climbing or descending. Moreover, with the 
tunnels from 350 to 900 ft below the crest of the moun- 
tains, it will be possible to drive along the turnpike in 
relatively clear weather when the highways over the 
mountains will be shrouded in fog. 

In general the right of way is 200 ft in width, with extra 
width provided at interchanges and tunnel portals, and 
at other points where additional property is required for 
maintenance operations. About 750 parcels of property 
make up the complete 160 miles of right of way. It is of 
interest to note that the laws of Pennsylvania governing 
eminent domain make provision for the commission to 
post bonds for property required for turnpike purposes, 
the amount of the bond to be fixed by the local court if 


= 


are overhead crossings carrying tw 
lane roadways; 60 are underpasses 
which consist of bridges carrying tly 
turnpike across other highways; and 
the remaining 20 bridges carry th 
Toll turnpike across interchange connec 
Boon tions, railroads, trolley lines, and pr 

vate driveways or roadways. Whe! 

it is considered that practically al 
these structures required individual study and design, the 
high pressure under which the engineering work has bee! 
executed can be readily appreciated. Only two bridges 
were designed by other than the commission's engineers 


PROVISIONS FOR ENTRANCE AND EXIT 


Motor vehicles may leave or enter the turnpike at pr 
determined points only. Interchanges are provided # 
each terminus, and at eight intermediate points (Fig 
where the turnpike intersects the principal traffic routes 
of the Pennsylvania highway system and where the " 
duced traffic has been estimated as sufficient to pay!" 
the construction and operation of the interchange. 1 
greatest distance between interchanges is 36 miles be 
tween Bedford and Somerset. 
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2 is a sche- 


Figure 
matic |ayout of a typical 
intermediate inter- 
change, designed to 
accommodate 
trafic on and off the 


turnpike without inter- 
ference with the through 
traffic on the turnpike. 
In order to reduce op- 
erating personnel to a 
minimum, the toll booth 
is designed for one-man 
operation, and is lo- 
cated between the on- 
going and the off-going 
lanes, so that traffic in 
both directions pays 
toll at the same booth. 


A decelerating lane and an accelerating lane lead off 
and on to the turnpike in each direction. 
are parallel and adjacent to the outside lanes of the turn- 
pixe, and are from 1,000 to 1,200 ft long, allowing traffic 
to pull off to the right and decelerate before making the 
turn to slow down at toll plazas for paying tolls or check- 
ing in before entering the adjacent state highway route. 
In entering, a vehicle approaches the turnpike on a curve 
leading into the accelerating lane, which allows the 
motorist to enter the right-hand lane of the turnpike in 
the direction in which he is traveling after accelerating 
to the necessary speed in a distance of 1,000 to 1,200 ft. 
Each of the interchanges includes an overhead crossing 
or underpass to allow traffic from the opposite side to 
cross the turnpike and pass the toll booth without inter- 
fering in any way with the through lanes of the turnpike. 

During the fifty years that have elapsed since the South 
Penn Railroad abandoned construction operations, the 
portals to the old tunnels had become almost obliterated 
by trees and vegetation, and fully or partially closed by 


erosion and sloughing. In the case of 
the west portal to the Rays Hill tunnel 
the opening had been entirely closed, 
and its location was found only by fol- 
lowing the faintly discernible approach 
cut. 

About half the total tunnel length 
had previously been partially exca- 
vated. Those portions that had been 
opened for double tracks required very 
little widening. However, those ex- 
cavated for a single track only at the 
time the work was abandoned, required 
widening to provide for the 28-ft 6-in. 
clear width between concrete side walls 
necessary to accommodate the road- 
way ard sidewalk. 

_ The total length of the seven tunnels 
is slightly less than seven miles. As 
will be noted in Fig. 3, the roadway in 
the tunnels is 23 ft wide between curbs, 
accommodating two 11'/2-ft traffic 
lanes. All the remaining 153 miles of 
turnpike provide for two lanes of traffic 
meach direction. The decision of the 
commission to use single tubes provid- 
ing lor only one lane in each direction 
‘teach of the tunnel locations was 
reached after considering the factors of 
traffic, gross revenues from tolls, capac- 
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A PREVIEW OF THE TURNPIKE—PARTIALLY COMPLETED PAVEMENT AND REINFORCED 
CONCRETE R1IGID-FRAME OVERPASS 


ity of tunnels, and cost of additional tubes. The studies 
indicated that there is likely to be insufficient traffic dur- 
ing the first years of operation to warrant the expenditure 
of an additional 12 to 15 million dollars to construct an 
additional tube at each tunnel location; that the capacity 
of the tunnels as now being built greatly exceeds the 
estimated traffic for the tenth year of operation; and that 
it will be possible in the future to add an additional tube 
at each location long before this betterment is needed 
from the standpoint of traffic congestion, because the 
increased revenues would then be more than ample to 
cover the additional cost. 

In addition to the roadway, each tunnel accommodates 
a narrow sidewalk for maintenance and patrolling pur- 
poses (Fig. 3). The normal lining thickness for side 
walls and archis 1Sin. The concrete, in general, will be 
placed against the rock. Where weak strata occur, the 
rock walls and roof are being supported by steel arch 
ribs or timber sets, the size and spacing of which is deter- 
mined in the field. 
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Tuscarora TUNNEL—ONE OF THE Srx Firty-YEAR-OLD RAILROAD 
TUNNELS Now BEING REVAMPED FOR TURNPIKE USE 


All tunnels will be ventilated by electrically driven 
fans, located in buildings at the portals. The space be- 
tween the tunnel-lining arch and the suspended roadway 
ceiling slab forms the ventilation duct, from which fresh 
air will be discharged into the main roadway section 
through regularly spaced portholes. The tunnels will be 
lighted continuously by a series system of mercury vapor 
lights in the ceiling. An emergency gasoline-electric in- 
candescent lighting system will also be provided. 


SUPERELEVATION AND TRANSITIONS 


Typical turnpike cross-sections on tangents and super- 
elevated curves are shown in Fig. 4. The normal cross 
section on tangents provides a drainage crown of 3 in. in 
the medial strip, a cross slope of 3 in. in each of the 24-ft 
concrete lanes, and sufficient slope on the shoulders, both 
in cuts and fills, for adequate drainage. Curves of 0° 30’ 
and sharper are superelevated, and those of 2° 30’ and 
sharper, are provided with transitions. Cross slopes on 
superelevated curves vary from 1% to a maximum of 
10%, the latter being equivalent to about 1°/j in. per ft 
of width. The decision to use transitions was reached 
after exhaustive studies had indicated that high-speed 
operation would be safer with them than without, even 
though the 12-ft traffic lanes provided sufficient width 
for motorists to “drive their own transitions’ in negoti- 
ating the flatter curves. On the sharper curves, of course, 
use of transitions was necessary in any case to ease the 
change from normal cross slope to superelevation. 

The total excavation required for the completion of 
the turnpike amounts to more than 25,500,000 cu yd, of 
which about 750,000 cu yd is in tunnel. The biggest cut 
is at Clear Ridge (near Bedford)—a half mile long and 
153 ft deep, with a total volume of 1,150,000 cu yd. 
Three other cuts exceed 300,000 cu yd each, and there are 
several more of over 200,000 cu yd. The heaviest em- 
bankments vary from 75 to 90 ft in height above the 


Vou. 10, No.2 
are working night and day also makes necessary more 
engineering supervision personnel than would otherwise 
be required. 

Five members make up the commission, which jx 
headed by Walter A. Jones as chairman, with John p 
Faller as secretary-treasurer and general counsel. The 
administrative group includes units for legal and right. 
of-way work, auditing, purchasing, publicity, and genera) 
service. 

THE ENGINEERING ORGANIZATION 


The engineering organization is composed of fiye 
principal divisions—highway, tunnels, bridges, archj. 
tectural, and electrical—and is headed by Chief Engineer 


GRADING OPERATIONS ON A CURVE IN RUGGED 
WESTMORELAND COUNTY 


Samuel W. Marshall. Charles M. Noble, M. Am. Soc 
C.E., is special highway engineer; Roger B. Stone, chief 
construction engineer; Fred S. Poorman, assistant chie/ 
engineer; Richard M. Merriman, M. Am. Soc. CE, 
chief engineer of tunnels; Richard Graef, chief of bridges: 
and Gerald Tyler, in charge of the architectural work. 

The Public Works Administration is represented by 
James F. Murphy, Assoc. M. Am. Soc. C.E., project en- 
gineer; the Reconstruction Finance Corporation by Col 
F. E. Lamphere, M. Am. Soc. C.E., inspecting engineer 
and the State Highway Department by I. Lamont 
Hughes, secretary of highways and ex officio member oi 
the commission. 

Engineering contracts for the design of two bridges have 
been awarded to the firms of Parsons, Klapp, Brinckerhoff 
and Douglas, of New York, and Modjeski and Masters of 
Harrisburg. Special consultants include Ralph Smillie 
M. Am. Soc. C.E., on tunnels; Charles M. Upham, M 
Am. Soc. C.E., on special highway matters; and Arthur 
J. Sweet, on lighting. J. E. Greiner Company, of Balt 
more and Harrisburg, are consulting engineers under the 
trust indenture securing the construction funds. 


original surface of the ground. As for 

materials, a total of 1,617,000 cu yd of “ 78'0"' - 

be required. About 15,000 men were Slope = 3 

at work on the project at the peak of 1, — See Susight Suse 1) 


operations. 

The organization of the various 
administrative and engineering units 
is noteworthy because of the short time 
allowed for setting them up, and the = 


y 


large personnel required to perform the 
administrative and engineering work 
for this project in the limited construc- 
tion period. The fact that contractors 
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ffect of Connections and Rivet Holes on 
Ductility and Strength of Steel Angles 


By J. A. VAN DEN BROEK 
MeMBER AMERICAN Society or Crvit ENGINEERS 


Proressor OF ENGINEERING Mecuanics, UNiversity oF Micu1GAn, ANN Arsor, Micu. 


UNCHING holes in the ends 

of tension members, in order 

to provide for connections, 
not only lessens the strength of these 
members but may seriously impair 
their ductility as a whole. In the 
series of tests on small angles de- 
scribed here, the effects of various 
types of end connection on strength 
and ductility were investigated, and 
it was further shown that by per- 
forating the legs of the angle with 
extra holes the ductility of the 
member might be increased and the 
weight reduced without sacrifice of 
strength. 

These tests, carried out by the 
writer at the University of Michi- 
gan, were of very limited range, hav- 
ing been confined entirely to 1°/, by 

, by ‘/s-in. angles. They may 
be regarded as fairly comprehensive, 
however, if considered in connection 
with the design of cross-bracing in 


TIT N February 1939, Professor Van den 
Broek presented in the Society's 
“Proceedings” the “Theory of Limit 
Design.”’ The present article reports a 
series of tests on bar-size angles, con- 
ceived in the light of that theory and de- 
signed to show how certain properties of 
members composed of such angles can be 
improved. Specifically, the tests indicate 
that by making suitable end connections 
and perforating the legs of the angle with 
extra holes, the ductility of the member 
may be increased, and the weight de- 
creased, without sacrifice of strength. 
No claim to conclusions of immediate 
practical value is made, but the reasoning 
underlying these tests, and the possible 
results of further research along similar 
lines, are worthy af consideration. This 
paper was originally presented before 
the American Institute of Steel Consiruc- 
tion at its annual meeting in New York, 
N.Y., in October 1939. 


Corporation, were manufactured to 
A.S.T.M. Specification A-7-36, and 
were rolled from the same billet. 
The yield-point strength of the ma- 
terial was 42,800 Ib per sq in.; its 
ultimate strength, 68,400 Ib per sq 
in.; and its elongation in 8 in., 
21.9%. All of the 20 tension speci- 
mens were pulled by means of two 
5/s-in. bolts in holes at each 
end, and all of the 16 compression 
specimens were loaded through one 
5/s-in. bolt in an hole at each 
end. The outer holes in all tensile 
specimens, and the holes through 
which loading was applied to the 
compressive specimens, were 70 in. 
from center to center. All bolts 
were drawn up by the same man 
and tightened to approximately the 
same degree. Owing to lack of 
proper punching equipment, all holes 
were drilled. The gage line in all 
specimens was | in. from back of 


transmission line and radio towers, or of aeroplane brac- 
ing. Moreover, the theory of “‘limit design’ that gave 
rise to these tests, and the conclusions drawn from them, 
appear more or less applicable to all redundant struc- 
tures built of ductile materials. 

Only one record was obtained for each different type 
of test specamen. However, the fact that 36 specimens 
were tested, all with the same physical properties and 
all of the same length, should go far toward giving the 
conclusions based thereon a general application. All speci- 
mens were obtained through the Carnegie-IIllinois Steel 


angle, and as the minimum radius of gyration was affected 
but little by the extra holes, the //r of all compression 
specimens was practically constant and equal to 200. 
The test specimens are classified into six series—A, B, 
C, D, E, and F—with individual specimens in each series 
indicated by subscripts. All uneven subscripts refer to 
tension tests, and all even subscripts to compression tests. 
Series A (Fig. 1) represents the connection detail most 
commonly used in present practice; the specimens differ 
from each other in the number of extra holes punched in 


the leg of the angle containing the bolt holes. Series B 
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SPECIMENS OF ANGLES OF SERIES A 


Connections Through One Leg, Unmodified: 
Perforations in One Leg 


SPECIMENS OF ANGLES OF SERIES B 


Connections Through One Leg, Unmodified, 
Perforations in Both Legs 
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15000 
series. It appears that angle Cs, with 82 extra holes, hag sla 
nine. a compressive strength of 3,360 Ib, or 18% less than ¢, bo 
wee which had no extra holes. Angle Bs with 86 extra holes, in 
12000 on the other hand, had a compressive strength of 4,259 ar’ 
11000 lb, or an increase of 14% over the strength of Bs, which a} 
© 10000 had no extra holes. The variation in the strength oj 
> 9000 { Specimens within each series is no greater than the poggj. wa 
8000 6,0 
TaBLe I. Compression Tests or 1*/, BY BY '/s-IN. Anotps thi 
All Angles Were Loaded Through One °/;-In. Bolt at Each End ! 
—_ Spaced 70 In. Center to Center. Al! Holes Were "/)¢ In of 
© §000 LoaD Cor 
4000 NuMBER BUCKLED RESPONDING ro hol 
or EXTRA CAPACITY Asout Axts Derormation ] 
3 000 SPECIMEN Loap tn La MARKED... oF 0.400 In the 
2000 Fig, a. = 4 0 4,080 2,180 ans 
L As 2 4,100 L 2,150 ly 
020406081012 14 0 02040608 0 020406 0 02 0406 As 4,330 2,300 cor 
Deformation, in tnches Av 12° 4,110 ‘. 2,280 3 
Fic. 3. Loap-D&roRMATION CURVES FOR TENSION SPECIMENS OF tha 
ANGLES or Series C By 24 3.880 2.450 tho 
One Leg at Each End Bent Through 90° and Flattened on Other Be 86t 4,850 " 2,450 app 
Leg; Perforations in Both Legs Ce 9 3,970 be 1,880 stre 
Cs 4,020 2,170 aca 
Cs 24t 3,780 Lo 1,990 
(Fig. 2) represents angles loaded in the same way as Cs 824 3.360 \. 1320 and 
those in series A, but with extra holes drilled in both Dy 0 2,360 re 1,830 chit 
legs. The purpose of the extra holes is to distribute the PF; 0 5,150 Z 1,820 il, 
yielding through a portion of the specimen or throughout ab ost 5,388 ie a regi 
its entire length instead of localizing it around the bolt Raton betes in one holes in both leas ove! 
hole. The holes are therefore purposely placed in line, 
instead of being staggered. In series C (Fig. 3) the end ble variation in strength beween compression tests on 
connections of all specimens are formed by bending one identical specimens. This leads to the conclusion that se 
leg of the angle through 90° until it lies flat upon the the presence of extra holes in angles affects their com- 
other leg. The extra holes in both legs are similar to pressive strength very little. 30% 
those in series B and are not staggered. Specimens of This conclusion is not as paradoxical as it may appear 
series D (Fig. 4) have both legs bent outward at the ends, at first glance. The extra holes do reduce the cross-sec- 
through an angle of 45°, so that they are brought into tional area in the region where buckling takes place and 2100 
one plane. The extra holes in the legs of these specimens _ likewise reduce the moments of inertia about axes parallel > 90 
are staggered. In series E and series F (Figs. 5 and to the legs. But the minimum moment of inertia (the aS i 
6) the end connections of all specimens are formed by moment about the Z-Z axis) is reduced but little, as the DS <1 
folding both legs of the angle in through 45°, sothat they holes are located directly on that axis. Hence the buck- 
lie flat on one another. Series / consists of a single ling strength is not materially affected. ; a 
specimen, tested while gripped be- Effect of Connection on Compres- he 
tween the wedges of the machine — 20000 sive Strength. An estimate of the ’ ei 
instead of being tested through the effect the different types of connec- : is 
medium of bolts. Specimens F; 18000 tions have on the compressive ] ‘ 
and fF, contain no extra holes, strength of the angles is obtained ; 0 
while specimens F; and Ff, contain _ 16000 by comparing the different series ’ 
holes in both legs (not staggered) one to another (Col. 3, Table | q I 
throughout their entire length. 14.000 It appears that the compressive 4 P. 
The salient results of all com- « strength of angles is influenced 7 te 
pression tests are recorded in = 12.000 very largely by the eccentricity oi vot 
Table I, while the tensile tests are ¢ the applied load. Specimen tricit 
graphically represented by Figs. | — ~j0000 with flattened ends (same as /), re 
to6. Ingeneral, the loaddeforma- ~ illustrated in Fig. 4), was the most the P 
tion curves of all angles tested In & go0 eccentrically loaded with reference whicl 
compression were qualitatively © : | to the centroid of the section mid to th 
similar. Nothing was to be gained eens _ way between the ends, and car- ntrse 
by reproducing all these curves | ried the smallest load (2,360 1b), hole 
and so only the one for specimen pm > | | while specimens in series F, with place 
A, (Fig. 7) has been shown. In Se ends folded in and almost concen This 
the insert near the left side of Fig. trically loaded (see Fig. 5 
7 this curve is drawn to the same -_ | type), registered the greatest centr 
scale as that used for the curves | ”» strength (5,200 Ib). Specimens ~e 
in Figs. | through 5. " n! series A, B, and C, that had loads folde 
Effect of Extra Holes on Com- ~"~°” ~ applied with approximately the punct 
pressive Strength. Anestimate of Loap-Derormation Curves ror Ten- eccentricity, registered about stren: 
the effect of extra holes on the SION SPECIMENS OF ANGLES oF SERIES D the same compressive strength, than 1 
compressive strength of angles is Roth Legs, at Each End, Bent Out Through 45° averaging 4,000 Ib C, (1: 
obtained by comparing the values to Form a Flat Surface; Perforations In connection with the tensio® of A, 
in Col. 3, Table I, within each in Both Legs tests, no heed was given to the 
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slack due to the difference in diameter between the 
bolts and the bolt holes. Since the bolts were o/s 
in. in diameter and the holes ” 16 1M. (which is stand- 
ard in transmission-line building practice), there was 
ap le play of ?/1¢in. As indicated in the diagrams 
notably Figs. 1, 2, and 3—slip occurred when the load 
was increased to a magnitude ranging between 4,000 and 
6,000 Ib. Curve B, (Fig. 2) strikingly shows the effect of 
this slip. It is noted that the total slip in no case exceeds 


'. i». which is the total play in the holes at both ends 
of 2 specimen. In the compression tests the play in the 
holes was carefully taken up before beginning the tests. 

Effect of Connection on Tensile Strength. To estimate 
the effect of end-fastening on the tensile strength of the 
angles, the different strength values of specimens A), 
C,, Di, Ei, and F, are to be compared (see the curves 
corresponding to these particular specimens in Figs. 1, 
9 4 6, and 5, respectively). The subscript | indicates 
that these specimens did not contain any holes other than 
those necessary for the bolts through which the load was 
applied. Specimen £; registered the greatest tensile 
strength (24,800 Ib). However, this result is only of 
academic interest, since specimen /, was centrally loaded 
and tested while held between wedges in the testing ma- 
chine. The weakest of the angles was specimen A, 
(11,800 Ib), bolted through one leg. Specimen D, 
registered a material increase in strength (19,340 Ib) 
over specimen A,. This increase is explained by the 
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Fic. 5. Loap-DEFORMATION 
CURVES FOR TENSION SPECI- 
MENS OF ANGLES OF SERIES F 
Both Legs at Each End Bent 
In Through 45°; Perforations 


© 6000 in Both Legs 
4 5000 | = = 
«000 7 fact that D; was centrally 


loaded, while A; was loaded 

with a large eccentricity 

100 t that developed severe stress 

concentration around the 
bolt hole. 

(In an earlier paragraph the inferior compressive 
strength of specimen D, was attributed to the eccentricity 
of the loading, while at this point the superior tensile 
strength of specimen D, is ascribed to its lack of eccen- 
tricity. This is not inconsistent as may appear at first 
glance. When tested in compression the angle buckles; 
the failure takes place halfway between the bolts through 
which the load is applied, and the eccentricity relative 
to the section at that point is the governing factor. When 
tested in tension the failure takes place through the bolt 
hole and the eccentricity or lack of eccentricity in the 
placement of the bolt hole is the determining factor. 
This explains how the same specimen may be said to 
be nearly concentrically loaded in tension and quite ec- 
centrically loaded in compression.) 

_ In specimens C; and F, the legs of the angle irons are 
lolded at their ends, and two thicknesses of metal are 
punched out instead of one. This accounts for their 
Strengths (15,400 Ib for C,; and 16,450 Ib for F,) being less 
than that of specimen D;. However, the strength of both 
€; (15,400 Ib) and F, (16,450 Ib) was greater than that 
ol A), because of their lesser eccentricity and lesser stress 
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concentration around the bolt holes. Comparing speci- 
mens F, and C;, the former’s greater strength appears 
due to the fact that it is more concentrically loaded. 

Effect of Extra Holes on Tensile Strength. To arrive at 
an estimate of the effect of the extra holes on the tensile 
strength of the angles, the values for specimens within 
each series are to be compared (Figs. 1 through 5). In 
some of the series (C, D, and F) the specimens with addi- 
tional holes registered less strength than those having no 
extra holes, while in other series (A and B) they registered 
more. The difference in each case was no greater than 
what might be found in a test of two identical specimens. 
The conclusion, therefore, is that extra holes in angles 
(with certain exceptions) do not greatly affect the tensile 
strength. In series D, specimen D, without any extra 
holes, registered a decidedly greater tensile strength than 
did the others containing extra holes. This result was 
wholly anticipated. In series D, which did not have un- 
favorable stress concentration around the bolt hole, 
the extra holes were staggered so that the net cross sec- 
tion would not be reduced beyond that already effected 
by the bolt holes. The extra holes in the legs (D3, Ds, D;) 
created an eccentricity and an unfavorable stress con- 
centration around the extra holes which was absent in 
specimen D). 

Effect of Extra Holes on Ductility. The extra holes were 
introduced for the purpose of distributing the yielding 
throughout the member, instead of localizing it around 
the bolt hole. An estimate of the effect of the extra holes 
on the ductility of the angles is obtained by a study of 
the graphs shown in Figs. 1 through 6. All graphs 
represent load-deformation curves of angles of the same 
length. The offset that appears on some of these graphs 
registers the slip of the bolts in the bolt holes. 

In series A (Fig. 1) the deformation does not seem to 
be greatly affected by the presence of extra holes in one 
leg of the iron. This, it should be stated, was as antici- 
pated. In both series A and series B, the member is 
weakened not only by the bolt hole but by the very un- 
favorable stress concentration resulting from its eccentric 
location; thus it was not to be expected that extra holes 
in only one leg (as in series A ) would show the desired re- 
sult. 

Series B (Fig. 2) was planned with holes in both legs, 
holes punched in line (not staggered). This was done to 
produce a weakening sufficient to insure ductile yielding 
in the body of the member before the angle broke through 
the bolt hole. It appears that, in comparison with 
specimen A), all curves in series B show essentially the 
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same strength, and indicate that the ductility increased 
in proportion to the number of extra holes. 

Series C (Fig. 3) and series F (Fig. 5) show the same 
qualitative results as series B (Fig. 2). The ductility of 
the member increased with the number of extra holes 
without the ultimate strength being seriously affected. 

Series D (Fig. 4) appears to show results contrary to 
the general trend. Within series D, specimen D,, with 
no extra holes, shows both greater strength and greater 
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ductility. However, in series D the bolt hole was placed 
on the axis of symmetry, thus reducing the eccentricity 
as well as the stress concentration to a very small value. 
Furthermore, only one metal thickness was affected by 
the punching of the bolt hole. Asa result, the member as 
a whole was able to yield beyond the elastic limit before 
rupture through the bolt hole could occur. The weak- 
ness of specimens D3, D5, and D; was due to the eccen- 
tricity introduced by the extra staggered holes, which 
was not present in specimen D). 

As to the merits of the various types of specimens 
studied, a variety of conclusions may be reached, de- 
pending in each case on the function which the angle is 
called upon to perform. Angles of the type tested in 
series D are undesirable for cross-bracing purposes. 
When they are used for cross bracing, a connection at 
the points where they cross can be effected only when 
the angles are cut and assembled again by means of a 
gusset plate. Angles of type F can be used for cross 
bracing if they are crimped at the points where they 
cross, in a manner similar to that in which they are 
crimped at the ends. For purposes of cross bracing, 
without the necessity of using gusset plates or of extra 
crimping, angles of types A and B should be compared 
with angles of type C. For cross bracing in aeroplane 
construction, angles of types B; and C; are superior to 
the common type represented by A;. Their superiority 
lies, in each case, in the fact that the member has less 
weight but equal or superior strength. Bs is equal to A; 
in compression and tension, and C; is equal to A, in 
compression and superior in tension. (See Table II.) 

For single bracing, angles of the type represented by 
series F are superior from every viewpoint. The ends 
may be shaped at low cost. The two legs of the angle 
may simply be pressed together cold, if provision is made 
for keeping the ends in alinement with the axis of the 
member. Specimen F; shows an increase in tensile 


= 29% over specimen A;; 


11,800 
5,280 — 4,080 
an increase in compressive strength of 2080 = 


strength of : 
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; an increase in ductility of 0 = 930%: 
0.63 — 0.0928 
and a decrease in weight of 1.00 — — = 


(The percentage decrease in weight is the same as the 
percentage decrease in volume. The figure 0.63 repre. 
sents the volume of a specimen for each 1'/, in. jp 
length with no holes punched out. The figure 0.0998 
represents the volume of two holes, ''/;. in. in diameter 
cut out in each 1'/ in. of length.) 

Table II lists the tensile and compressive “‘strength 
efficiency”’ per unit of weight and the “ductility ef. 
ciency’’ per unit of length. In all cases specimens A, ang 
A», representing the detail in most common use, wer 
taken as a standard of comparison. 

The coefficients in Table II were obtained in the {fo}. 
lowing manner: The volume of an unperforated Speci- 
men is 1.26 in.’ in 3 in. of length. The strength of speci. 
men A, is 11,800 Ib. In computing the tensile strength 
,800 


efficiency per unit of weight, then, the ratio of “ 


9,360 becomes the standard of comparison. The volume 
of specimen F; for each 3 in. of length is 1.0744 (the same 
as that for A;, minus the volume of four holes). The 
ratio of strength to volume, in case of specimen F,, thus 


12,200 = 14,150, and the tensil , 
,150, an e tensile strength eff. 
14,150 


9,360 
.a 51% increase over specimen A;. Since F; and A, have 
the same volume, the strength efficiency per unit of 
op = 139. From Table II 
in case of cross bracing, it appears that specimens C; and 
Cs register the highest efficiency, while, for single bracing, 
specimens F; and F, appear to be the most efficient. 
The tests discussed in this paper are of a qualitative 
nature. They point to a possible gain in efficiency in 
point of strength, ductility, and weight, by means of a 


becomes 


ciency per unit of weight for specimen F; is = 15l— 


weight for specimen F, is 


TABLE II. COMPARATIVE STRENGTH EFFICIENCIES AND Dvuctiury 
EFFICIENCIES OF VARIOUS SPECIMENS 


TENSION SPECIMENS Ar BCG CG Dh KF 
Tensile-strength efficiency per 
unit of weight . - «+ « « 100 128 130 141 164 136 139 = iil 
Ductility efficiency per unit 
100 415 180 630 505 480 190 1,08 
CoMPRESSION SPECIMENS Ar Bo Caz Cor Ds — F 
Compressive-strength effi- 
ciency per unit of weight . 100 139 97 96 S58 — 126 Jil 


suitable selection of end connection and of extra holes 1 
the angle legs. It seems reasonable to anticipate simila 
and even more pronounced effects from the use of smaller 
angles, say, by in. by '/sin., with ''/,-in. holes. [n 
larger angles, with the same size holes, eccentricity ani 
stress concentration would be relatively less, and the bene 
ficial effects from extra holes in the angle legs would & 
less pronounced. In sufficiently large angles the yield pow" 
in the body of the member might be passed before rupture 
through the bolt hole would occur. In such case als 
extra holes in the angle leg might increase its ductility 
but not to the same degree as that shown in these tests 

In single diagonal bracing it might be desirable ' 
employ members in which the compression strength a0¢ 
tension strength are equal. In that case, angle im 
with a slenderness ratio of 1/r = 83 would be indicate? 
Tests on angles similar to the ones here discussed, bu! 
with slenderness ratios in the range of 80 to 200, wow® 
appear very desirable in this connection. 
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The Wailuku River Bridge, Hawan 


Attractive Arch Span Replaces Old, Ungainly Truss 
By Harry A, Crvuri 


AssociATE Memper AMERICAN Society or Crvit ENGINEERS 
RESIDENT ENGINEER INsPector, PWA, SAN Pepro, CALIF. 


N unusually attractive con- 
crete bridge in the shape of a 
rainbow arch, recently con- 

structed across the Wailuku River 
in Hilo, Hawaii, fully achieves the 
designer’s aim of preserving the na- 
tural beauty of the setting without 
sacrifice of economy. The bridge is 
located 1,000 ft from the point where 
the river empties into Hilo Bay. 
About 500 ft above the bridge are 
outcrops of ancient lava flows form- 
ing a series of steps over which flow 
sparkling mountain waters in a 
unique waterfall. The river banks 
from the bay to the falls average 35 
ft in height and are covered with tropical vegetation— 
palm, banana and coconut trees, ginger and bamboo 
bushes, and flowers of many varieties. 

Although the Islands are of volcanic origin, foundation 
problems are as common here as elsewhere because of the 
wide variations in the character of lava flows of different 
periods. The utility of a volcanic formation as a founda- 
tion depends on the age and quality of the flow, depth 
from the surface, and degree of disintegration, if any. 
Preliminary investigations in this case revealed, at the 
south abutment, a sound lava formation of considerable 
depth, locally called pahoehoe (meaning hard rock) and 
known to have a high bearing capacity. This provided a 
safe and stable footing. Conditions at the north abut- 
ment, however, were entirely different and borings 
showed the formation to be composed of a series of layers 
ol varying depths consisting of decayed rock, mud flows, 
and voleanic conglomerate, covered by a soft rock crust 
about 18 in. deep. This formation was found to be un- 
reliable with a tendency to compress and eventually pro- 
duce settlement. For this reason the north abutment 
was built on reinforced concrete piles 16 in. square in 
section and 40 ft long, spaced about 3 ft from center to 
center in both directions. 

lhe arches of the bridge have a clear span of 168 ft and 
arise of 40 ft. For earthquake resistance they are tied 
transversely by two cross beams at the crown panel above 
the roalway and by one cross beam near each end just 
below the roadway. One reason for the adoption of this 
design was the desire to avoid piers in the river itself, 


Hawaii. 


members. 


ticular attention. 


F interest in both design and con- 

struction is the 168-ft concrete arch 
bridge across the Wailuku River at Hilo, 
Though the roadway is sus- 
pended from the arch for the greater part 
of the span, the hangers are not steel sec- 
tions embedded in concrete, as one might 
assume, but typical reinforced concrete 
Timber falsework trusses of 
140-ft span were used in construction, 
and as a consequence the deflections of 
the forms during pouring required par- 
Preloading the road- 
way forms with pig iron ballast provided 
a satisfactory solution of the problem. 
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because it is 35 ft deep in the center 
and subject to destructive flows. 

These same conditions made it 
most undesirable to use river foot- 
ings for the falsework, and accord- 
ingly timber trusses spanning the 
river were resorted to so as to 
eliminate the danger of washouts. 
The spans of these trusses were re- 
duced to’140 ft by building tem- 
porary concrete piers on the shallow 
banks 15 ft from the abutments. 
The trusses were assembled three 
miles from the site on the shore of 
Hilo Bay, floated to the job, and 
hoisted into position by means of six 
spur-geared chain hoists hung on the steel trusses of the 
old bridge, which had been left in place for the purpose. 
This construction procedure was possible because the new 
bridge is wider than the old, making the concrete arches 
come about 5 ft outside of the old bridge trusses. Four 
timber trusses were used for the falsework, two under 
each arch, set apart sufficiently to permit the installation 
and hanging of the hanger bars from the arches. These 
trusses were designed to support both the concrete arches 
and the concrete floor system (Fig. 1). The weight of 
the latter was transferred to the panel points of the bot- 
tom chords by transverse lattice trusses 6 ft deep. 


ARCHES POURED IN THREE STEPS 


Concrete arch forms were supported on jacks mounted 
on the trusses, spaced 8 ft apart, and set above grade by 
the amount of the computed deflection of the falsework. 
This was 1'/, in. at the crown and diminished paraboli- 
cally to zero at the ends. The arches were poured in 
three steps in order to reduce shrinkage cracks and to 
prevent possible distortion or excessive deflection, which 
would have been difficult or impossible to adjust in time. 
The middle third of the arches was poured first to produce 
maximum deflection. This section was cured for 48 
hours before the end thirds were permitted to be poured. 
The delay developed sufficient bond resistance to elimi- 
nate the danger of bond-stripping of the reinforcing steel 
in the middle third—a tendency created by the creeping 
of the steel in the end thirds caused by additional deflec- 
tions, which automatically shortened the arch length as 
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| sections were poured. These were then poured 


> eT] 
ne n 3 ft of the center section and allowed to set for 
>4 hours before the arch was completed. Adequate keys 
and shear steel were provided at the construction joints. 
As a result of this procedure, together with practically 
ideal curing conditions, no cracks developed, not even the 
almost ever-present “‘hair-crack.” Deflection levels 


taken at regular intervals during the pour revealed uni- 
form behavior, and no adjustment in the grade of the 
forms was required. The maximum deflection at the 
crown proved to be 1'/, in. 

The roadway design is of the standard beam-and- 
girder type, with sidewalks on each side supported on 
cantile vers. Before forms for the floor system could be 
framed it was necessary to remove the old steel bridge. 
Up to this time it had been left intact with the exception 
of the floor planks, which had been removed during the 
framing and erection of the transverse lattice trusses 
spanning across the bottom chords of the falsework 
trusses. The first step in dismantling the steel structure 
was to support it on the falsework. This was accom- 
plished by building up on the lattice trusses until there was 
full bearing under all the floor beams. These in turn 
supported the steel trusses, since the floor beams were 
riveted to the bottom chords. The trusses were then tied 
to the concrete arches, for lateral stability, by means of 
light cables. It was now a simple task to remove the old 
bridge by cutting it into pieces convenient for handling. 

With the exception of the two end panels, the floor 
system is suspended from the concrete arches by means 
of hanger bars incased in concrete. This type of design 
is generally employed for steel and is not very common in 
concrete. Since the falsework trusses were designed to 
carry both the arches and the floor system, they had to 
remain in place until both these parts were poured and 
cured. This procedure necessitated setting the false- 
work trusses in a position so as not to cut or reduce in 
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och more than we know now about the relation 
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size the concrete cross girders supporting the roadway. 
This was accomplished by setting the top chords of the 
falsework trusses about 30 in. below the intrados of the 
arches, thus leaving ample room for form work. In this 


Tue FINISHED BripGeE—DECORATIVE YET SIMPLE 


position the falsework truss members extended above the 
sidewalk level through the third panels from the end. 
During the pouring of the floor system it was necessary 
to leave openings in the sidewalks where the falsework 
members came through. These openings were framed to 
produce beveled sides, as shown in Fig. 1. Expansion 
joints were provided at the center of the roadway and 
sidewalks, and at the abutments. 

To compensate for the unavoidable deflection of the 
falsework, the forms of the floor system were erected and 
set higher at various points—along the falsework trusses 
longitudinally and along the lattice trusses transversely. 


PROGRESSIVE DEFLECTIONS DURING POURING AVOIDED 


The special and unusual feature of the entire con- 
struction was the uniform loading of the roadway with 
pig iron ballast equal in weight to that of the entire con- 
crete floor system, to produce the total dead-load deflec- 
tion before the pouring of the floor system. The deflec- 
tion was kept constant as the pouring progressed by 
removing the ballast in amounts equal to the weight of 
the concrete poured. This operation was of primary 
importance because it eliminated the progressive deflec- 
tion or movement of the floor system relative to the 
hanger bars, which were stationary and suspended from 
the already concreted and stationary arches. This in 
turn eliminated the bond-stripping of the hanger bars 
then being imbedded in the concrete of the roadway 
girders. If the ballast had not been used, the deflection 
of the roadway would have constantly increased as the 
pour continued and the previously mentioned bond 
would have been destroyed by the continued movement 
of the roadway while the concrete was setting. 

In removing the falsework trusses, the first step was to 
make provisions for hanging them from the concrete 
arches. This provided for, the trusses were cut into 
pieces of convenient size for handling and removed. 
The holes left in the sidewalks after members of the false- 
work trusses had been removed, were filled with concrete 
and the whole sidewalk surface was then covered with 
1'/, in. of 1:2 topping. 

This bridge has now been in service for about a year. 
It was sponsored by the County of Hawaii, with the Pub- 
lic Works Administration contributing 45% of the 
$110,000 total cost. The structure was designed by 
William H. Chun, project engineer for the county, and 
built by the Isemoto Contracting Company, general 
contractor, with T. Wakida as superintendent. The 
writer was resident engineer inspector for PWA. 
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run our imagination and the limitations are not known. 
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Advances in the Use of Electricity 


By Frepericxk W. 


MemBer AMERICAN Society or Crvit ENGINEERS 
GarDEN Ciry, N.Y. 


N dealing with advances in the use | hw T could easily have beena dull extent industrial. Comparing the 
of electricity, one might confine ' Subject is here transformed by Mr. two situations, it appears that from 
himself to a catalog of the quan- Doolitile into a vigorous interpretation of 1926 to 1938, farm use in the Rast 

tities used now and in years past for the progress of a vital force in American increased 10 times while that in the 
various purposes and processes. life, both domestic and industrial. West increased 2'/: times, the use 
With equal perismence one might Avoiding the usual cut-and-dried treat- per customer meanwhile declining 
recite the development in the num- ment, he holds the siatistical data toa 25% in the West and increasinc 
ber and purpose of the devices minimum and concentrates on interpret- nearly 80% in the East. Among 
through which, in the form of light, img their economic significance. Then, the many factors contributing 
heat, or power, electric current has /ooking to the future, he outlines several _ this disparity it should be noted that 
been made increasingly useful to the problems wo which engineering thought the primarily industrial use on the 
consumer. <A survey of the techni- should be given if further advances in the Western farm is between 4 and ; 
cal field would likewise be pertinent use of electricity are to be assured. This times as great as the primarily com. 
and of interest. Recent develop- material was originally prepared for the fort or convenience use on the Fast. 
ments in the use of electricity in British American Engineering Congress ern farm. 


~ 


illumination, in heat applications, in which was to have been held in September. Edison Electric Institute reports lang 
communications, including televi- kilowatthours sold under these head. S hop 
sion, and in the great number of mechanical devices ings: farms, residential, small commercial, large commer. 5 com 
ministering to our comfort and convenience, as well as_ cial, street lighting, street railways, electrified railroads, uph 
to economy in production, provide an almost limitless municipal, and miscellaneous. Combining the farm and prot 
field. But here I would like to handle the subject from a ___ residential classes, we have the principal comfort and con s and 
somewhat less technical viewpoint. venience use, though it does contain some commercial use S soci 
Use of electricity, measured as kilowatthours per Similarly, thecombined large and small commercial classes that 
capita, is high in the United States. It is high both as are the best measure of commercial and industrial use elect 
compared with use in many other countries and with use Neglecting the other classes, which together amount t awa 
in this country in past years. In 1938 the output was from 10 to 12% of the total, progress in these two maip T 
about 1,100 kwhr per capita, of which 80% was generated categories during the past 12 years is compared in Table | tion 
in central stations. Central-station output in 1929 was at le 
nearly 50 times what it wasin 1900. From 1929 to 1938, TABLE I. Procress In Comrort AND CONVENIENCE Use Cox trib 
a 9-year period of depression and stagnation, central- ?4®®? WITH Tuat in CommerciAL Use Durinc Past 12 Years tory 
station output continued to increase but at a lesser rate RESIDENTIAL, LARGE AND Swati by : 
and irregularly, domestic use growing by nearly 90% whe 
while all other uses, largely industrial and commercial, Kwhr % Kwhr % ne, 
increased less than 15%. serv 
The factories of the United States provide about 5 hp 1928 9,807 131 49,407 119 peoy 
of mechanical energy per worker, or perhaps twice that have 
available in the factories of five other principal industrial 1931 13 252 178 50.481 121 thes 
countries where the range is between 3 and 2 hp per oo meee 175 43,070 104 serv, 
worker. Kilowatthours used in industry contribute to 1934 14090 oa ‘aaah “+ A 
the production of wealth in the form of capital and con- 1935 15,188 204 54,453 131 total 
sumer goods; these in turn fix our standard of living, so that 
that the social implications of the use of electricity are 1938 20,989 282 63,216 153 with 
not to be found in domestic consumption alone. It is urba 
then of interest to compare the growth in domestic use, Relatively, domestic use shows much the greater an( rural 
that is, the use of the ultimate consumer, with other uses more uniform advance, while absolutely, commercial use, to st 
where electricity enters into commerce. from 1926 to 1938, increased 1.6 times as much as domes need 
tic use. A decline from the previous year occurred twice ow! 
COMPARISONS OF DIFFERENT TYPES OF USE in the case of domestic use, four times for commercial TI 
Classifications of use prior to 1926 are not satisfactory and measured in terms of use at the beginning of the using 
for comparisons with later years, and since that dateeven period the commercial declines were six times as severe The 
the best estimates, those of the Edison Electric Institute, Commercial use first fell off in 1930, but it was not unt! S ditio 
need some interpretation. For example, during the 12 1932 that domestic use first showed the effect of business B adde 
years from 1926 to 1938 about 1,100,000 farm customers conditions. In 1933 commercial use again began to nse f is no 
were added to central-station lines with an increase of use followed in 1934 by an increase in domestic. Again s cond 
by all farm customers from 700 million to 2,500 million 1938 there was a sharp decline in commercial use while B adds 
kwhr per year. However, the significance of this will be domestic increased. Apparently 1939 ran ahead of |! Bi ; Sa 
clearer if farm uses east and west of the 100th meridian in both groups. Salesmanship, industrial activity, cus By ueari 
are set out separately. This somewhat arbitrary geo- tomers’ earning power, progress of invention, substitu- q centr 
graphical division separates the territory on the east, tion of electric for competitive services, type and level! HR perce 
where there is little or no irrigation, from that on the rates, rainfall in irrigation areas, all these and malty 7 grow 
west, where agricultural pumping is or may be involved other factors contribute to advance in use of electricity in ine 


and where use of electricity on farms is to a considerable and if this advance is to reach its fullest measure we must comr 
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uch more than we know now about the relation 
tween promotional forces and acceleration of use. 

rhe Julferences in the advances cited are a challenge to 
tical analyst. They are accounted for to some 


— | suppose, by the delayed effects of the disloca- 
’ war and the hardly less serious dislocations ac- 
‘ shed by those trying to repair the dislocations of 
war by trial and error, where no formula of mathematical 
exactuess exists. In this field there has been no Ber- 
goulli, no Newcomen, no Francis. It is perhaps too 
mu hope, in view of the painful lack of progress in 
the past, that somewhere there is a Faraday to be fol- 
lowed by a Maxwell, producing a formula dealing with 
the dynamics of peoples and races, whose work in turn a 


stand and apply. From Clerk Maxwell’s equations to 
world-wide broadcasting, science took no backward steps 
though at first the pace was slow and faltering. The 
electro-magnetic theory of electric waves oriented 
progress. Unhappily for our social and economic 
pr ress, personal magnetism and waves of emotion do 
not appear to be similarly controllable or predictable 
phenomena, nor are they likely to be expressed in the 
language of mathematical physics. Nevertheless we 
hope that future years will see a return to advances in 
commerce, measurably free from the hazards of political 
upheaval, recalling the past when enterprise faced its 
problems with a confidence not yet shattered by wars 
and rumors of wars—by ever-changing philosophies of 
social welfare and political advancement—by the creed 
that whatever is, is wrong. Full advance in the use of 
electricity and in the creation of wealth of every sort 
awaits a regained confidence. 

lhe end of advance in the use of electricity is satura- 
tion, but saturation is not a simple concept. There are 
at least three factors whose functional operations con- 
tribute to the result. First, there is saturation of terri- 
tory, measured by the degree to which an area is covered 
by service lines. Complete saturation will exist only 
when distribution systems so cover the territory that no 
one, city or rural dweller, is beyond the reach of electric 
service. In 1902, 20% of the communities of 2,500 
people and over and 80% of those under 2,500 did not 
have electric service available. Today practically all 
these communities have service available, and in addition 
service is available to 50% of the farm homes. 

A second factor is measured by the percentages of 
total families and industries within reach of existing lines 
that are taking service. The problem of unwired houses 
within served territory has practically disappeared in our 
urban communities. It is progressively disappearing in 
rural territory. Practically all industries are connected 
to service lines. Many, it is true, particularly those 
needing steam for process purposes, still maintain their 
own power plants, but their number is diminishing. 

The third factor in saturation is that of the current- 
using device. The limitations here are as yet unknown. 
The electric range, radio, refrigeration, and now air con- 
ditioning, with a myriad of small devices, have been 
added to illumination in the domestic field, and the end 
isnot yet. Commercial application in lighting and air 
conditioning are steadily advancing and industrial use 
adds electrolytic processes to light, heat, and power. 
Saturation measured in terms of territory covered is 
hearing, except in regions of such sparse settlement that 
central-station service is not economic; in terms of the 
percentage of actual to potential customers, future 
growth is measurably limited to growth in population and 
in industries, but in the multiplication of uses, domestic, 
commercial, and manufacturing, invention so far has out- 


run our imagination and the limitations are not known. 
There are, however, in this field two limitations that we 
can by no means disregard: the cost to the customer, 
including the equipment through which electric current is 
used, and the physical limitations imposed by modern 
urban housing. Small apartments are economical of 
light, heat, and power, a condition in part offset by the 
substitution of convenience devices for domestic servants. 

During the period 1926 to 1938, kilowatthour sales of 
domestic energy increased about three times, with some 
interesting changes in the relative use for different pur- 
poses. From estimates of the Edison Electric Institute, 
it appears that in 1926 radio absorbed about 1%, and in 
1938 10% of the total domestic kilowatthours. In the 
same period refrigeration advanced from 2 to 22% of the 
total of domestic use. In the meantime lighting de- 
clined in relative position from 65 to 34%, while in the 
aggregate this use increased by 2 billion kwhr. The 
range, while increasing its use of kilowatthours by a 
billion, nevertheless declined from third place in relative 
importance to a tie with radio for fourth and fifth places 
(Table II). 


TABLE II. ALLOCATION OF Domestic ENERGY SALES TO VARIOUS 
Uses, IN Per Cent (Eprson Evecrric INstiITuTE) 


1938 1926 
Refrigeration. ... 22 2 
Range 10 13 
Water heater..... .. 7 4 
Other appliances 17 15 
Light and miscellaneous.... _34 65 

100 100 


Without going into the voluminous details involved in 
such a computation, it is of interest to note that the 
capital investment of a modest household, prerequisite to 
its taking full advantage of electric service, will run to 
about $750. This will provide range, refrigerator, radio, 
washing machine, vacuum cleaner, and flat-iron, together 
with house wiring and a reasonable amount of lighting. 
The supplier of electric current must also make a capital 
investment of as much or more. The customer, though 
he may not realize it, carries a capital charge of some $90 
per year on his own investment in addition to the cost of 
current, which for the equipment noted, will average, say, 
$70 per year. As an interesting study I suggest two 
comparisons: (1) the first cost and annual operating 
expense of various devices, and (2) the cost per kilowatt- 
hour of the machinery of production as compared with 
that of the devices of consumption. 

One of the most interesting advances in the use of 
electricity has been in illumination. Probably the best 
statistics on this subject have been privately prepared 
and distributed but have not yet been published. The 
figures relate to all illumination, not domestic alone, and 
show a cost to the user per million lumen hours of $71 
in 1900 and $3 in 1934, with an increase in lumen hours 
per capita in the lamps sold from 8 in 1900 to 2,200 in 
1934. From 1890 to the present there has been an almost 
continuous reduction in cost per lumen hour, occurring 
under three headings—decreased cost of the lamp in 
terms of its life, its increased efficiency, and the decreased 
cost of current. From 1890 to 1934 the cost of the aver- 
age incandescent lamp decreased about 60%, its life 
increased about 30%, and its efficiency nearly 500%. 
In the meantime, the cost of current has decreased to 
about one-fifth of its original price. These factors are 
not independent variables in our cost equation, but a 
general picture of their effect may be given as follows: 

Had the only change in 44 years been in the price of 
the lamp, the cost of illumination would have declined 
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5%. Had the only change been in lamp efficiency, it 
would have declined 80%. Had the only change been 
in the lamp cost and its efficiency, there would have been 
a decline of about 82%. But in the meantime the cost of 
current declined nearly 80%, and the combined effect is 
to decrease the cost in cents per thousand lumen hours 
from 7 to 0.3, or by 96%. 

Here, it seems to me, we have an exemplification of the 
interplay of economic factors in a free economy which is 
of significance. Economies have resulted from increased 
volume in production of lamps, from increased volume in 
production of kilowatthours, from invention and im- 
provement in processes, and from the continuous, earnest, 
and effective study of engineers. Neglecting for a mo- 
ment the fact that the increase in use of current for other 
than lighting has contributed in dominant degree to the 
decrease in cost of producing current, and that the de- 
velopment of manufacturing in various lines has con- 
tributed to reducing the cost of electric lamps, there is 
still this phase of the process of cost reduction that 
warrants thought. The manufacturer might have held 
the price of the lamp fixed and increased either its effi- 
ciency or its life in a greater degree, or the efficiency and 
life might have been held constant and the price reduced 
still further. As a practical solution some of the econ- 
omy of mass manufacture has appeared in each of the 
three factors——first cost, life, and efficiency. Similarly 
the economies in increased production of electric current 
might all have been reflected in lower rates for industrial 
use or all applied to domestic service, or the economies 
might have been reflected in subsidizing the manufacture 
of current-using equipment. In fact, this has been 
experimented with from time to time through the sup- 
plying of free lamps to domestic service customers. 

The student of these problems, realizing that there is 
no single generally accepted theory of determination of 
costs in the production of electric energy, may be puzzled 
to know whether the economies achieved have been 
correctly shared. The load factor, or more accurately 
the comparative demand curves, of the several types of 
users of an unstorable product are important factors, yet 
so far there has been no general acceptance of the theories 
of Hopkinson, Greene, Wright, and others concerning 
direct and common costs; and even if one could deter- 
mine the precise cost of serving each individual customer 
or each class of customer, rates rigidly related to cost are 
by no means necessarily in the interest of each group. 
Clearly alternative sources of supply as well as com- 
petitors’ costs fix a ceiling above industrial rates. Other 
classes cannot afford to have this business lost to the 
supplier, for its magnitude and characteristics contribute 
greatly to lowered production costs. We ought not to 
give any one class of customers an advantage at the 
expense of other classes, attractive as such strategy may 
appear, but the facts are not easily determined. A 
sound objective is to reach such a distribution of costs 
among the different groups as will result in the maximum 
possible addition to the wealth of the community. This 
can result only when the unit costs of production both of 
the electrical energy itself and of the articles of commerce 
into which it goes, are at a minimum. 

In industry there is a phenomenon with which we are 
all familiar. Industry seeks to establish itself where 
fixed costs and operating expenses are low, raw materials 
conveniently at hand, and markets readily available. 
Obviously it can but rarely find a location that gives it 
each of these advantages. Assuming that it elects 
cheap land, low taxes, and convenience to raw materials, 
it will then presently be heard to ask for a subsidy from 
railroads to put it on an equality with its competitors as 
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regards freight rates to markets. Other competito, 
electing to locate near their markets, will then be heard 


to ask for subsidies from the railroads for the assembljp, 
of raw material; that is, the enterpriser desires to obtai; 


as many natural advantages as possible without assumin, 
the burdens entailed thereby. 


We have a similar situation where certain users ,; 


current for domestic purposes desire to retain the aq 
vantages of rurai and suburban life and yet pay the sam, 
rates per unit as those who live near the centers of pro 
duction and distribution or who are so equipped as ; 
be served cheaply. With this desire one cannot quarre| 
it is natural in all human relations. But there can be y 
miracles, there can be no white rabbits pulled from gj 
hats; the community as a whole, whether as othe 
customers or as taxpayers, must carry the costs of servic 
to those customers, the nature of whose use entails cost: 
exceeding their willingness or ability to pay, and perhaps 
even the value of the service. 


PROBLEMS AWAITING SOLUTION 


It has been possible in this brief discussion merely 
suggest a few of the problems affecting advance in the uy 
of electricity. The engineers who practice in this field, 
either as administrators or technicians, are daily cop 
fronted with these and other problems, the number an/ 
variety of which bear testimony to the fact that th 
resolution of political, economic, and social forces js 
often neither simple nor painless. The adoption by th 
social scientist of the technique of the engineer, and the 
acceptance by the engineer of slogans as axioms will not 
bridge the gap between plan and performance in the 
complex field of political planning. 

In the meantime we do go forward. We have con 
tinually improved the technique and cheapened the cost 
of producing electricity and of delivering it to users; w 
have assembled the necessary capital and made service 
widely available; we have perfected devices profoundly 
affecting the processes of industry and promoting com 
fort, convenience, and entertainment in the home 
These things have been accomplished under competitic: 
in the capital and equipment markets and regulated 
monopoly in the central-station field. More recently 
suppliers of current have been faced with competition by 
the federal government and by lesser authorities sul 
sidized by federal funds—both relieved of state regula- 
tion, taxation burdens, and the responsibility of unitom 
accounting. Time alone will permit an accurate publi 
appraisal of the value of these developments to the natio 
and to the immediate recipients of the gifts. In th 
meantime I suggest the importance of engineering 
thought on the following two problems: 

1. How can total cost be made a minimum? How 
can essential equity capital be attracted to the industn 
of supply on favorable terms, and how can the consumer 
be equipped with all the devices of consumption he oug!t 
to have? What should be done to improve the cost 
characteristics of different classes of customers, and wha! 
can be done to bring about the most favorable balanc 
between costs of generation, transmission, and distribu 
tion? 

2. What are the costs of serving the various groups ©! 
customers? To which groups and in what amount shou! 
subsidies be granted? Who should bear the cost of thes 
subsidies? 

The solution of these problems will have an importat! 
bearing on future advances in the use of electricity. ‘" 
one thing we may be sure—the full costs cannot 
avoided however skillfully they may be deferred, 
tributed, and described. 
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pe titors q 
Studying Sed t Load Natural St 
ssemblin J ying oeaimen Oads In atura reams 
to obtain v 
assuming Ji Highly Specialized Laboratory of Soil Conservation Service Now in 
Second Year of Operation on Enoree River, S.C. 
l users of 
n the ad By Gicsert C. Dosson, M. Am. Soc. C.E. 
the same and Jor W. Jounson, Assoc. M. Am. Soc. C.E. 
TS OI pro 
ped RespectiveLy Actinc Cuier ano Assistant Hyprautic ENGINEER, SEDIMENTATION Division, Sort CONSERVATION SERVICE, 
t quarr . U.S. DeparTMENT or AGRICULTURE, WaAsHINGTON, D.C. 
ue be - HE suspended load of sedi- UANTITATIVE measurements of throw light on the problem of sedi- 
from silk ment in streams can readily be bed load movement, in a natural ment transportation as related to 
ry Other determined by taking samples stream large enough to be representative soil conservation work in particular. 
taile ten st a sufficient number of points in a_ of rivers in general, are being made al- These sub-projects are: 
4 a cross section, but the problem of as- most datly at the Enoree River Labora- 1. Development of the relation- 
i certaining the extent of movementof ory of the Soil Conservation Service. ships of the character and amounts 


bed load is still only partially solved. Of special interest because they are the of sediment load to the hydraulic 

Except for a few experiments in first of their kind, these observations are and physical characteristics of the 
natural streams, using specially con- but part of a comprehensive research stream. 

structed traps, quantitative studies program designed to throw light on vari- 2. Correlation of data pertaining 

of transportation of bed load have ous problems of sediment transportation, to the topography, land use, and hy- 


merely ty 
in the use 


or = been limited almost entirely to labo- particularly as related to soul conserva- drology of the drainage basin with 
mber an ratory flume studies. In no case tion work. Messrs. Dobson and John- the resulting erosion as manifested 
that the ® does it appear that former work has son here describe the laboratory, giving in the amount and composition of 
we ayn © included actual quantitative meas- particular aitention to the unique control the sediment in the drainage stream. 
bes A B ur ments of sediment in transit in structure from which the bed-load sam- _ 3. Development of practical and 
>, ae the the form of bed load in such streams ples are drawn. They also describe the simplified methods for determining 
— net S as are large enough to be generally technique of the bed load observations, the total sediment load carried by 
se in th representative of rivers. Although and summarize briefly the other phases any stream. 
many serious and admirable efforts of the research program. 4. Development of methods for 
eave cos have been made to develop rational controlling the movement of sedi- 
1 the cost formulas for expressing the tractive power of streams, ment in flowing water. . 
sete’ we p and to apply the data from flume studies to natural _It is of interest to note that this research program 
he Gasein streams, the various methods suggested do not fully and __ is only a part of the work being carried on by the Sedi- 
-ofoundh s adequately permit the determination of actual volumes | mentation Division. Other 
ing com S of material transported in such streams. ne studies of the division that are 
ys VO In formulating a program for the Soil Conservation it ones} closely related and coordinated 
mpetitio § Service, it was recognized that there was urgent need for ai 7 with these are (a) investiga- 
regulated information on the factors affecting the tions of the factors affecting 
senianthh amounts, occurrence, and movement of sediment (sus- : | e the processes, rates, and con- 
stition bi pended and bed) in natural streams. Such information Fi 5% 3 trol of reservoir silting; (0) 
onl is of vital importance in designing and evaluating works investigations of the causes 
fe regule for erosion control. A comprehensive program of re- 5 and effects of silting damage 
£ unitors search therefore was planned, resulting in the construc- N Big 3) to stream channels and valley 
te publ tion of a sediment-load laboratory on the Enoree River — NX agricultural lands; and (c) 
sinaties B about 8 miles east of Greenville, 5.C., and 2 miles north- NY laboratory investigations of 
tn th p west of Pelham, in the Piedmont Plateau region. KE the fundamental mechanics 
gineeting s In planning the program of this research project, the Vos covering the entrainment, 
work was divided into four sub-projects that would HW may SS. # transportation, and deposition 
n? How + suply of erosional debris, in cooper- 
industn TT 10-Ton Platform Scales-+ HS ation with the California Insti- 
consumer tute of Technology, Pasadena. 
‘he ought Settling Basin A straight, undisturbed 
and what 153" Suction Pipe Conduit for Pressure Lines—* was selected for the purpose 
> balance ff | | 1204 of studying the relations be- 
distribu = | Engine; tween sediment load and the 
| hydraulic and physical char- 
yroups 0! +I =r ‘7 10 Cu Pipe acteristics of a stream. Ata 
nt shoul Bik section near the center of this 
- 2 ‘\Vane Walls River Bed Openings: Typical River Gate Well provided for velocity and sus- 
nportant Piezometer Taps Conduit for Prezometer || pended-load observations. A 
‘ity. 01 Ny systematic bed-sampling pro- 
annot be = Retaining Wall Et = 806 Retaining Wall E! = 806 sl gram is also conducted for the 
red, dis purpose of evaluating changes 
‘iG. 1. PLAN oF ENorEE River LABORATORY in bed composition. 
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A short distance downstream from the lower end of 
the reach a new-type control has been constructed to 
permit accurate measurement of the total sediment 
load of the river. In the operation of this control two 
sampling procedures are used to determine 
the sediment load. One portion of the 
load, consisting of the relatively coarse 
fractions moving on or near the bed, is 
removed hydraulically by pipe connection 
and pump from openings in the stream 
bed. This material is discharged into a 
settling tank, from which it is later re- 
moved to be weighed and analyzed for 
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two pressure lines which |eaj 
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river gates are protected against uplift pressure, resy}j. bee 
ing from backflow upon pump shutdowns, by a flap-typ tiot 
relief valve located in the header pipe between the pump Fl 
pit and the first river gate. These river gates are gop Rp 

trolled by oil pressure in doy. a 

ble-acting hydraulic cylinder he 

| and can be operated indepeng the 
Swing ently of each other. Smaj i, 
AO 


14" Discharge Line 


12' Diameter 
Settling Tank 


The remaining portion of 


calibrated against gate open. 


particle size. 

the stream load, consisting of the mate- ing and thus permit a gate; 

rial that does not pass into the bottom | be accurately placed in any 

| 12" Supply position between completely 

ay On the left bank of the river 

Timber Towers Collection Weir—.. the header pipe terminates in 

Stage Recorder Shelter Sting, reinforced concrete well. This 

= 806 well, provided with an opening 

Capacity Scales + Pd ' through which water may en- 
Retaining Wal»? | ter from the river, acts as, pert 
waste settling basin from which rela. line 
47 Entrance Relief Valve. | | tively sediment-free water T 
120HP | Pit ‘ ule pass 
Roch Line 7935! |/Engine | | header pipe. Flow through tank 
the header pipe from the wel As 
4 Flow Meter ume is controlled by a hydraulically this 
. operated rectangular gate. dian 
— stide Gate Most of the machinery and prov 
Excavation equipment necessary to the skin 
< +} Engine Cooling Coil in Sump operation of the control is ix oper 
S-—7 stalled in the pump pit and char 
Fic. 2. Secrionat ELEVATION oF CONTROL STRUCTURE the shelter over it. The larger inte 
part of the space in the pit in th 
openings, is determined by suspended-load samples is occupied by the pump and the 120-hp marine-typ loca’ 
taken simultaneously with the pumped samples at a_ gasoline engine that drives it. The pump has a normd weig 
point immediately downstream from the bed opening. capacity of 10 cu ft per sec with a 36-ft head, anda Tl 
This material is also subjected to an analysis for the maximum capacity of 20 cu ft per sec with a 43-ft head of 2 
determination of particle size. The results of these two A slide valve has been installed in the suction pipe (a whic 
procedures are combined to give the total load of sedi- extension of the 15'/,-in. header pipe) to permit repair sedit 
ment passing the control. to be made on the pump without danger of flooding, mine 
. ; the bottom of the pit is below the bed of the river. Be matt 
DSTARS OF TS CS aaa tween this valve and the pump a modified venturi flow form 
In Figs. | and 2 the control structure and its appurte- meter has been installed in the suction line and cal: tank 
nant features are shown. In constructing the control, Poof w 
the channel section was reshaped for approximately 100 B mate 
ft along the stream by concrete retaining walls and pave- i mate 
ment resting on rock. It was designed to pass a flood has | 
equivalent to the maximum observed in the Piedmont labor 
region and evaluated for the Enoree River drainage f th 
basin above the control on the basis of the Myer rela- Ey 
tionship. The reshaped channel at the lower end of the amor 
paved reach is divided into 14 subchannels by low longi- into 
tudinal concrete vane walls (Fig. 3). have 
Across the main channel, near the lower end of the _ 
The 


vane walls and 4'/, ft below the bottom of the river, isa 
15'/,-in. header pipe which connects, by transition section 
and elbow, with bottom openings in each of the subchan- 
nels (Fig. 4). This header pipe extends directly, without 
bends, into a pump located in a reinforced concrete pit 
on the right bank. The bottom openings in all sub- 
channels are 5 ft wide and 2 ft long, and are covered by 
slide gates with upper surfaces flush with the stream bed 
(Fig. 5). To prevent large material from entering the 
system, a grating of heavy construction with 3 by 3-in. 
clear openings is located immediately under the gate 
plate and covers the complete river-bed opening. The 
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Fic. 3. GENERAL VIEW OF CONTROL STRUCTURE 


Note Gaging Car Suspended from Cables. Sediment 
Analysis Laboratory Is Housed in Building 
in Background 
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brated in place. This flow meter, which has contrac- 
bons 1e sides only, is of the type described by the late 
Flovd Nagler, M. Am, Soc. C.E., in Engineering News- 
Record or August 3, 1930, page 132. The cooling coil 
for the engine, a sump pump, pressure lines leading to 
the gates, and other appurtenances are located in 
the pump pit. In the shelter over the pit is the gate- 


operating system, which 
consists of a rotary pres- 
sure pump, pressure tank, 
oil-storage tank, header 
pipes, four-way control 
valves, oil meters, and 
the necessary piping. 

At one side of the 
pump pit is a stage- 
recorder well. The pipe 
line leading from the re- 
cic. 4. TRANSITION AND PRE- corder well to the river 
Cast ELBow ASSEMBLED TO SHOW intake passes through a 
ReLaTioN BETWEEN Bep Open- Corner of the pump pit 

ING AND HEADER PIPE and is provided with 
valves and piping to 
permit its being flushed by water from the discharge 


S line of the large pump. 


The sediment-laden water discharged from the pump 
passes through a 14-in. pipe either into a separating 
tank or to a wasteway that returns it to the river. 
A swing elbow, controlled from ground level, permits 


S this diversion of flow. The separating tank, 12 ft in 


diameter and 6 ft high, with a 60° conical bottom, is 
provided with an entrance hood, baffles, and a waste way 
skimming weir. The tank is designed for continuous 
operation; that is, during sampling runs, the pump dis- 
charge flows continuously into the tank. At frequent 
intervals during operation the sediment that has settled 

n the tank is flushed through a 3-in. quick-acting valve 
located at the apex of the conical bottom into a small 


weighing tank. 


This weighing tank is an industrial witeens dump car 
of 25-cu ft capacity, provided with a piezometer tube 
which is calibrated so that the volume of water and 
sediment contained in the tank can be easily deter- 
mined. For obtaining a time record of the weight of 
material collected, the car is weighed on 10-ton plat- 
form scales after each periodic flushing of the separating 
tank. The specific gravities and the volume and weight 
of water and sediment being known, the amount of 
material collected can be converted into weight of dry 
material. After the material collected in the dump car 
has been weighed, it is split and a sample sent to the 
laboratory for mechanical analysis. The remainder 
of the collected material is returned to the river. 

Extensive experiments, in which sand of known 
amount and mechanical characteristics was introduced 
into one of the river openings and collected in the tank, 
have permitted the solid-removing efficiency of the 
tank to be determined over a wide range of discharge. 
The experiments showed that, for a given discharge and 
particle size, the efficiency of the tank is constant for all 
concentrations that are encountered in practice. There- 
fore, to obtain the mechanical analysis of the material 
which enters a particular river-bed opening, it is only 
necessary to take a sample of the material collected in the 
tank, subject it to mechanical analysis, and apply to the 
quantity of material of each particle size a correction 
determined from the efficiency tests. 

As pre\ iously stated, suspended-load samples are 

taken at a certain section in the natural reach and at the 
control structure. The samples in the natural reach 


provide data to be 
used in applying 
and checking the 
various theories of 
silt transportation. 
These samples and 
the necessary de- 
termination of ob- 
servations of veloc- 
ity are obtained 
from a cableway of 
the type ordinarily 
used in stream 
gaging. 

The sediment 
samples taken at 
the control as part 
of the total load de- 
terminationsare ob- 
tained from a spe- 
cially constructed 
double-track cable- 


way (Fig. 3). The 5. Looxmmc DowNsTREAM AT 
car is of such Ryver Gare, PRIOR TO GROUTING. 
length that sus- Cover Plate Over Hypravtic CyLin- 
pended-load obser- DER REMOVED TO SHOW PIPING 
vations can be made 

in the vicinity of the gate openings and discharge meas- 
urements can be taken by current meter a short dis- 
tance upstream from the vane walls. It is hand pro- 
pelled from the car by a system of sheaves which reel and 
unreel on tightly stretched '/s-in. cables anchored to 
the main cable towers. 


MEASURING THE SUSPENDED LOAD 


Routine suspended-load observations at the natural 
section and at the control are made with the Anderson- 
Einstein sampler shown in Fig. 6. It consists primarily 
of an ordinary pint milk bottle equipped with a two-hole 
rubber stopper through which '/:-in. copper tubes are 
provided for intake of sediment-laden water and escape 
of air. This sampler fills gradually and causes very little 
disturbance of flow. Because the sampler can be placed 
in position quickly, no valve arrangement on the entrance 
and exit tubes has been found necessary to prevent filling 


Fic. 6. SusPpENDED-LOAD SAMPLERS DEVELOPED IN THE DIVISION 
oF SEDIMENTATION 
Left: Multiple Arrangement of Anderson-Einstein Sampler. 
Right: Eakin Sampler in Open Position 
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to commence before the desired sampling point is 
reached. This type of sampler has several advantages, 
the most important of which is that it also may be used 
as a flow meter after careful calibration. Other ad- 
vantages are that (a) a time average instead of an in- 
stantaneous sediment concentration at a point is ob- 
tained; (6) several sampling units may be easily mounted 
on a single rod to obtain a vertical distribution of sedi- 
ment; and (c) the sample need not be removed from the 
sampler before being taken to the laboratory. 

For cases where an instantaneous grab sample is 
desired, the Eakin-type sampler (Fig. 6) is used. This 
sampler consists essentially of a brass tube which, when 
released by a messenger weight dropped down the cable 
to strike a trigger, is forced downward by a spring and 
seats upon a rubber-faced base plate to trap a sample of 
water. The sample is removed by holding the sampler 
over a funnel and forcing the brass tube back to the 
“cocked"’ position. For convenience, when removing 
the sample, the rather heavy weight can be detached by 
means of a convenient bayonet-type locking device. 
For use in high-velocity streams, an ordinary current- 
meter weight is substituted for the round weight shown 
in Fig. 6. 

OTHER OBSERVATIONAL EQUIPMENT 


Precipitation data are obtained by 10 recording rain 
gages distributed over the 64.4 sq miles of contributory 
drainage area. The data from these 10 gages and from 3 
gages on the adjacent drainage basin are used in the con- 
struction of isohyetal maps, which show the geographic 
distribution of hourly rainfall. 

To supplement the river observations on sediment- 
load movement, a concrete flume 5 ft wide, 30 in. deep, 
and 50 ft long, provided with a measuring weir, a sand- 
feed elevator, a sand trap, and a tail gate has been in- 
stalled for studying the transportation of various sand 
mixtures under definite controlled hydraulic conditions. 
Tests in the flume are conducted only during low-water 
seasons, when the river water is relatively clear. Water 
for use in the flume is pumped from the river into the set- 
tling tank, which is provided with a skimming weir and 
serves as a constant-head tank. A maximum discharge 
of approximately 8 cu ft per sec may be obtained from 
the constant-head tank. 

To compare the hydraulic characteristics of the river 
control with those determined from a model, a large 
number of piezometer taps were placed at va- 


from the Enoree River 
Various samples are aly 
analyzed for the Reservoir Section and the Stream an¢ 
Valley Section of the Sedimentation Division. A ro-tay 
machine is provided for analyzing relatively coarse ma 
terial, and there are hydrometers, pipette equipment 
small-diameter sieves for wet sieving, and a micr 
projector for analyzing fine-grain sediments. There js 
also equipment for determining the dissolved load 
specific gravity, and particle fall-velocity, and for petro 
logic analyses. 

Space for sample storage and a shop is provided in the 
rear part of the laboratory building. The shop js 
equipped with welding, blacksmith, and other equipment 
necessary for making repairs and for constructing various 
types of special equipment. 


NATURE OF THE DATA COLLECTED 


Figure 7 shows a summary of the various factors ob- 
served at the Enoree laboratory during the month of 
February 1939. Although not included in this paper 
graphs are available which show a continuous record oi 
stream load according to various particle sizes. In this 
connection it is to be noted that in the data gathered t 
date rather definite relations exist between load and dis 
charge for the coarser materials, but for the very fine 
material, constituting the majority of the load obtained 
by suspended-load sampling, no definite relation appears 
to exist between load and discharge. This latter conditio 
is to be expected, as the quantity of very fine material ina 
stream depends on drainage-basin factors such as rain 
fall, runoff, vegetative cover, tillage methods, and suriace 
and underground storage. Extensive preliminary « 
perimenting was required to ascertain the range in value 
of anticipated data and the capacity of the control for 
handling these ranges and to calibrate parts of the con 
trol. Continuous records of the hydraulic functions and 
the sediment loads of the stream have been maintained 
since January 1, 1959. 

The late Henry M. Eakin, while chief of the Sed 
mentation Division, conceived the experimental pm 
cedure and obtained authorization for the projec! 
The development of the laboratory was made possibl 
by his active interest and support. The control an 
its appurtenances were designed by the junior author 
under the supervision of the senior author. During tht 
design and construction of the control, valuable sugg® 
tions were made from time to time by Alvin G. Ande! 
son, Jun. Am. Soc. C.E., Dr. H. A. Einstein, Fred § 
Tardy, Richard G. Grassy, and Alvin T. Talley. 
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The Challenge of the Continental Divide 


First of Three Articles on Railway Routes Across the Rockies 


By Bupp 


MeMBER AMERICAN Socrety or Civit ENGINEERS 
PresipeNnt, Cuicaco, BurLINGTON, AND Quincy RarLroap, Cuicaco, It. 


HE steam railway has played 

a peculiarly vital role in shap- 

ing the history of the United 
States of America owing especially 
to the time at which it came upon 
the scene. Very soon after the birth 
of the new nation, it was realized 
that the great regions drained by the 
Ohio and Mississippi rivers could 
carry on commerce with foreign 


countries through the natural ave- 


nues of those streams and their 
tributaries, more easily than they 
could trade with the original 13 
states. This, of course, was because 
of the barrier presented by the 
\ppalachian Mountain system. To 
vercome that handicap every effort 


§ was made to provide effective means 


of communication between the At- 
lantic seaboard and the West accord- 
ing to the standards of the times. 


In the eventful decade of the 1820's, 
§ rails and the steam-driven vehicle appeared, and by 1838, 


FTER overcoming the,barrier of the 

Appalachians and spanning the 
central plains, the railroads were faced 
with the most formidable task of their 
career—the crossing of the Rockies. It 
was less than ninety years ago that 
Congress authorized the Pacific Railroad 
Surveys, with a view to solving the prob- 
lem, and within 16 years the first 
transcontinental line was in operation. 
In this article Mr. Budd relates the his- 
torical background for the sensational 
feats later accomplished by the railroads 
in actually laying rails through the passes 
of the Rockies. In later issues he will 
continue with a discussion of the routes 
chosen by the nine transcontinental rail- 
roads which now operate 13 routes across 
the divide. These articles by Mr. 
Budd constituted the annual dinner ad- 
dress for 1938 of the American Branch 
of the Newcomen Society. 


H. Ashley reported in 1825 that 
. wagons could be taken across and in 
1827 he sent a piece of mounted 
artillery to Great Salt Lake. But 
I believe the first to assert positively 
from personal observations that a 
railway could be built across the 
mountains was Samuel Parker, a 
Presbyterian minister, who went 
out over the Oregon Trail in 1835. 
Marcus Whitman was in Parker's 
party and turned back at about the 
continental divide. The next year 
he led a party of his own and took 
a wagon as far as Fort Boise, thus 
demonstrating that the mountains 
could be negotiated by wheeled ve- 
hicles. These two preachers, Sam- 
uel Parker and Marcus Whitman, 
insisted a hundred years ago that 
the route was practicable for a road 
rather than a mere trail. 
Although many promotion 


only a hundred years ago, railroads had so far demon- 


Sstrated their superiority for transporting people and 


goods that Congress discontinued appropriations for the 


national highway, the Cumberland Road, after the con- 


struction had reached about to Vandalia, then the capi- 


tal of Illinois. 


The railroads had proved their ability to surmount the 
\ppalachians, and their potentialities fired the enthusi- 
asm of expansionists absorbed with the Oregon question. 
Under the treaty of joint occupancy with Great Britain, 
nationals of both countries were settling in Old Oregon, 
and these people eventually determined for themselves 
their choice of allegiance. California and New Mexico 
still belonged to Mexico, so the uttermost western boun- 
dary of the United States a hundred years ago was the 


Rocky Mountains. 


But that barrier was so formidable 


that gravest doubts were entertained as to the practica- 


bility of crossing it except on foot or 
by pack horse. 

The importance of knowing more 
about the territory beyond the moun- 
tains was obvious at the time of the 
Louisiana Purchase, so President Jef- 


| ‘erson extended the investigations to 


the Pacific, and authorized what be- 
came the brilliantly successful Lewis 
and Clark expedition of 1804—1806— 
one of the outstanding examples of 


Simon-pure official exploration. 


Missionaries, 


trappers, traders, 
hunters, 


explorers, and emigrants 
made many trips through the Rockies 
at various places during the first half 
I the nineteenth century, and their 
journals and narratives are filled with 
information of the country. William 


From the Painting by Lane K 
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schemes appeared, the distinction of presenting a com- 
plete plan for a transcontinental railway belongs to Asa 
Whitney. As early as 1844 he was pressing vigorously 
for an Act of Congress to authorize and assist such a 
project. John C. Fremont in 1842-1844 reported feasi- 
ble routes to the Columbia, but not necessarily for rail- 
ways. How very deep-seated and persistent was the 
traditional idea that high mountain ranges constitute 
natural frontiers, is shown by the fact that notwithstand- 
ing the many reports that had been circulated and even 
the extensive emigration that had taken place, Daniel 
Webster in an address as late as 1845 was saying: 

“Where is Oregon? On the shores of the Pacific, three 
thousand miles from us and twice as far from England. 
Who is to settle it? Americans, mainly, some settlers 
undoubtedly from England, but all Anglo-Saxons; all 
men educated in nations of independent government and 
all self-dependent. And now let me ask if there be any 
sensible men in the whole United 
States who will say for a moment that 
when fifty or a hundred thousand per- 
sons of this description shall find 
themselves on the shores of the Pacific 
Ocean that they will long be content 
to be under the rule of either the 
American Congress or the British 
Parliament? They will raise a stand- 
ard for themselves and they ought 
to doit.... 

“T believe that it is in the course of 
Providence and of human destiny 
that a great state is to arise, of Eng- 
lish and American descent, whose 
power will be established over the 
country and the shores of the Pa- 
cific; . . . so there will exist at the 
mouth of the Columbia, or more 
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Fic. 1 Rocky MOUNTAIN REGION, SHOWING PASSES AND 
EARLY TRAILS 


probably farther south, a great Pacific Republic, a nation 
where our children may go for a residence . . . forming an 
integral part of a new government halfway between 
England and China.”’ 


OVERCOMING THE “‘“GREAT RANGE’’ CAPTURES THE 
POPULAR IMAGINATION 


Already, in 1843, the people of Oregon in the memor- 
able Champoeg election had chosen to organize a settlers’ 
provisional government, a first step toward the formal 
creation of Oregon Territory under the stars and stripes. 
Two years later Texas joined the Union; California and 
New Mexico were annexed early in 1848, rounding out our 
continental expansion except for Alaska and the Gadsden 
Purchase. Thus transcontinental railways became a 
prime national necessity in addition to their importance 
as trade routes between Europe and the Orient. Over- 
coming the obstacle of the Great Range by throwing a 
railroad across it was a topic of common debate and 
almost universal consideration. 

Of course, it was well known that there were other 
mountains lying between the crest of the Rockies and the 
Pacific—indeed that the entire Pacific slope was more or 
less mountainous. But the idea of conquering the con- 
tinental divide which separates the waters of the two 
oceans captured the imagination of the people, and the 
divide stood in their minds as the basic barrier between 
the East and the Far West. The existence and location 
of most of the Rocky Mountain passes had been reported 
quite reliably by those who had used them from the time 


of Lewis and Clark, but this knowledge needed ty }, 
officially verified, classified, and correlated. A system. 
atic survey was necessary to determine the accessibjji,, 
of the various passes, the regions through which 4, 
natural approaches to them led, and the directnesg ,, 
circuity of such means of approach from the standpoin; 
of distance between important cities. ‘ 

The general structure of the Rocky Mountains frp,, 
the Mexican boundary northwesterly to Yellowhes 
Pass in Canada, a distance of 1,500 miles, is that of , 
continuous cordillera, with four regions of relatively jp, 
altitude. Four typical passes, one in each of these region; 
may be mentioned. The one in New Mexico (altitys 
4,700 ft), given the poetic name of Florida on early map. 
is where the tributaries of the Rio Grande and the Gj 
head quite near to each other on opposite sides of thy 
divide. Two of the passes—Mullan (altitude 5,600 # 
and Marias (altitude 5,200 ft) are in Montana. At bot) 
of them the headwaters of Missouri River tributari« 
rise in the mountains only a short distance from those 9 
the Columbia. The fourth is Yellowhead Pass at Jasper 
Park, Canada (altitude 3,700 ft). The westward-flowing 
Fraser and the eastward-flowing Athabasca have thei; 
sources in Yellowhead, and the continental divide 
lower there than in any other pass with which we ar 
concerned. 

Between the four relatively low regions just mentioned 
are the broadest and highest parts of the Rocky Mow 
tain system. These high areas are marked by such wel 
known features as Grand Canyon National Park, Rock 
Mountain National Park, Yellowstone National Pari 
Glacier National Park, and the famed Canadian Rockies 

It was known that some excellent routes across th 
mountains were to be found in these high areas. | 
though they surmount the continental divide at higher 
altitudes, their advantageous approaches in some 
stances compensate for the greater rise and fall. For 
example, the route through South Pass in Wyoming was 
one of the best known of all. It had been followed mor 
or less precisely in the autumn of 1812 by returning 
Astorians under the leadership of Robert Stuart, wh 
thereby blazed the way which later became the x 
nowned Oregon Trail. Thereafter innumerable trader 
as well as hosts of Mormons, Oregon emigrants, and 
California Forty-Niners used South Pass. 

In the great clamor for transcontinental railways which 
was started by Asa Whitney and others about a hundred 
years ago, and the lively discussions that ensued 1 
Congress, there were the sharpest of partisan disagree- 
ments. Southerners advocated strongly some route 
routes from St. Louis, Memphis, or New Orleans; others 
pressed with equal enthusiasm for a northern route; sti 
others advocated a central route via South Pass, about 
which more was known than the others, since it had bee! 
traveled so extensively. 


PACIFIC RAILROAD SURVEYS INITIATED 


The agitation concerning western railway pr rye cts 
culminated in an Act of Congress, passed early in |* 
authorizing and directing the Secretary of War to under: 
take the Pacific Railroad Surveys to determine the teas: 
ble routes from the Mississippi to the Pacific. [hs 
achievement may be credited chiefly to Senators Gwin 0! 
California, Rusk of Texas, Borland of Arkansas, Bell 
Tennessee, Chase of Ohio, Seward of New York, Docg 
of Iowa, Douglas of Illinois, and a few others who pu! 
national necessity above personal prejudice. Jefferso: 
Davis was Secretary of War and, solely because the scope 
of the work fell within the duties of that position, * 
carried out the instructions of Congress. Somie acts’ 
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in the north, and his preemptory 
t» curtail explorations under Isaac 
ns at acritical time. I think I should 
+ have mentioned this except for a recent 
eraphy of Jefferson Davis, wherein un- 
ie credit is given to him for the carrying 
ot of these surveys as well as their concep- 


DIRECTIONS TO SURVEYORS 


fhe surveys were begun in the spring 
; 1853, completed promptly, and reported 

13 large volumes of the Congressional 
Re | 1855. I feel that this report con- 
-itutes the most important source material 
» the West ever published. The Secretary 
‘War, referring to the instructions given 

the Army officers in charge, said: 

[hey were directed to observe and note 
all the objects and phenomena which have 
an immediete or remote bearing upon the 
railway, or which might seem to develop 
the resources, peculiarities, and climate of 
the country; to determine geographical 
positions, obtain the topography, observe 
the meteorology, including the data for barometric pro- 
fles.... They were to make a geological survey of the 
lines; to collect information upon, and specimens of, the 
botany and zoology of the country; and to obtain statis- 
tics of the Indian tribes which are found in the regions 
traversed. Thus would be obtained all the information 
jor the general consideration of the question, as well as 
the data upon which the cost of construction, and work- 
ing a railroad depends.” 

The work of the Pacific Railroad Survey parties was so 
monumental that the personnel of those in charge is 
worthy of note. They were Army engineers, nearly all 
f whom later were engaged in the Civil War on the side 
ofthe Union. The region assigned to the southern engi- 
neers was between the thirty-second and thirty-eighth 
parallels of latitude and was under the direction of Maj. 
William H. Emory. The region 
next to the north, between the 
thirty-eighth and forty-first par- 
allels was under the direction of 
Capt. J. W. Gunnison, assisted by 
Capt. E. G. Beckwith. Before 
their task was completed, Cap- 
tan Gunnison and seven of his 
party were attacked and killed 
by a band of Ute Indians, and 
Captain Beckwith completed the 
survey. The northern region, 
between the forty-fifth and forty- 
nth parallels, was under the di- 
rection of Maj. Isaac I. Stevens, 
who was also governor of the 
newly created Washington Ter- 
ntory 

Alter the Pacific Railroad Re- 
ports were published in 1855, any 

ie who had the desire and dili- 
sence to go through them could 
gain a very fair idea of where and 
tow the great Rocky Mountain 
earmier could be approached and 
crossed by railroad lines within 
the United States. There was 


GREAT NORTHERN RAILWAY TRACKS THROUGH 
FLATHEAD CANYON, GLACIER NATIONAL 
PaRK, MONTANA 
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ALONG THE BACKBONE OF A CONTINENT—ONCE A FORMIDABLE BARRIER 


TO WESTWARD EXPANSION 


Spanish Peaks, Montana, near Bozeman, on the Route of the 


Northern Pacific Railway 


one notable exception, the legendary Marias Pass which 
Governor Stevens heard about from the Blackfoot chief, 
Little Dog, but was unable to locate within the time limit 
and expense account which the impatient Jefferson Davis 
allowed him for the task. 

If sectional rivalry tended to confusion as to the merits 
of the various routes, it also resulted in the exercise of 
great thoroughness on the part of the engineering forces. 
Weather and meteorology were carefully recorded; 
especially in the north the practicability of winter opera- 
tion was stressed. The importance of favorable ap- 
proaches to the passes was recognized and pointed out. 

A remarkably able and complete treatise on the subject 
of railway construction and operation is contained in 
Volume I under the caption ‘“Memoranda on Railways” 
by Capt. George B. McClellan. It contains extensive 
data on contemporary railways 
and formulas for determining lo- 
comotive tonnage ratings for va- 
rious grades, as well as a discus- 
sion of allowable curvature. The 
Baltimore and Ohio grade of 116 
ft per mile is cited, and it is sig- 
nificant that the Land Grant Acts 
of 1862 and later years provide 
that “‘the grades and curves shall 
not exceed the grades and curves 
of the Baltimore and Ohio Rail- 
road.” Thus originated the 2.2% 
grade, which became a common 
maximum in our western moun- 
tains. 

In this article I have outlined 
the factors that made it impor- 
tant for the railroads to span the 
barrier of the Rocky Mountains, 
and some of the steps leading up to 
that achievement. In the forth- 
coming articles I will deal specifi- 
cally with the routes followed by 
the nine transcontinental lines 
which eventually laid tracks 
across the divide. 
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A Survey of the Frost- 


Heaving Problem 


By J. O. OsTeERBERG 


Juntor AMERICAN Society or Civit ENGINEERS 


McMu tten Researcu Cornett University, N.Y. 


OR many centuries the effects 

of winter frost on the ground 

and on structures has been 
observed, but not until recently has 
any explanation or experimental 
study been undertaken. Frost heav- 
ing, instead of being caused by the 
expansion of the pre-existing soil 
water in situ, as has been generally 
assumed in the past, is caused by the 
growth of ice, which separates from 
the soil in layers. 

An examination of a sample of heaving ground will 
show that the ice appears in regular strata or lenses of 
varying thickness, and the total thickness of all these 
layers corresponds very nearly to the total frost heave. 
The water content is much larger than for unfrozen soil 
and is frequently even greater than that of soil in a 
saturated unfrozen condition (Fig. 1). Obviously water 
must be supplied to the freezing ice layers by upward 
flow from the ground water. Simon Johansson,’ in 1913, 
was the first to explain this phenomenon, which he veri- 
fied by controlled freezing experiments. Later, Stephen 
Taber’ explained the mechanics of frost heaving more 
fully. He showed that for liquids other than water, heav- 
ing occurs upon freezing provided the soil column is able 
to suck up liquid from below by capillary flow. 

In Sweden, the damage to roads and railroads was so 
serious that in 1925 a conference was held to consider 
the problem. As a result, the Institute of Roads and the 
Geological Survey jointly sponsored an extensive theo- 
rectical and experimental investigation of the problem. 
The results of more than ten years of work were reported 
in a comprehensive treatise by Dr. Gunnar Beskow* 
in 1936. In this country considerable work has been 
done by Stephen Taber,’ * A. Casagrande,° and others. 

Various soils freeze differently, depending mainly upon 
grain size. Sands freeze homogeneously, causing neg- 
ligible heave or none. The finer soils form ice lenses on 
freezing which appear in a rhythmic pattern of banding 
usually parallel to the ground surface. The finer the 
soil, the thicker and more widely spaced the lenses. 

The phenomenon of ice segregation is explained physi- 
cally on the basis of ‘“‘adsorbed”’ water. Soil particles ex- 
ert a molecular attraction on water molecules, the force 
being large close to the particles and diminishing rapidly 
at small distances (much less than a micron) from them. 
This strongly bound or “‘solidified’’ water, being under 
great pressure, has a low freezing point. Freezing thus 
starts in the center of the pores, where the water is under 
least pressure, and as it progresses towards the particle 
surfaces (where adsorption forces are greater) the re- 
sistance to freezing increases and hence the freezing point 
is lowered. Consequently the finer the soil is, the more 
difficult it is to freeze the whole mass. Tests on clays 
have shown that at temperatures as low as —78 C there 
still remain soft and unfrozen layers. 

When ice crystals begin’ to form in the center of the 
void space, they press against the thin adsorbed water 

I 


subject 


ESPITE the great damage done to 

roads and other structures by frost 
heaving of soil, it is only in recent years 
that serious attention has been given to 
the real causes of the problem and to 
methods of preventing suchdamage. The 
present article is a summary of the work 
done by various investigators on the 
particularly that in Sweden by 
Dr. Gunnar Beskow. 


the limiting grain size. 


fractions). Ta- 
ber,* working with 
ground quartz and 
other materials, 
found that at a 
size of about 0.07 
mm, only’ the 
faintest evidence 
of segregation ap- 
peared under the 
most favorable 
conditions, and 
that for sizes 
smaller than 0.01 
mm, ice segrega- 
tion occurred 
readily. Ofcourse, 
in natural soils 
containing many 
sizes, grain-size 
distribution is an 
important factor. 
Casagrande found 
that uniformity 
is very important, 


films surrounding the particles, py; 
cannot “squeeze out’’ the water. In. 
stead there is a transfer of molecyle: 
from the films to the growing crysta\: 
To maintain pressure equilibrium 
water flows to the films from ti, 
unfrozen soil below. Thus the wate- 
is under very large tensile strec 
Crystallization proceeds, pushing up 
and forming an ice layer 
The ice laye 


ward 


separating the soil. 
grows indefinitely if just enough heat is conducted yp. 
ward from below to maintain the prevailing temper, 
ture and to remove the latent heat of freezing. Ice layers 
may thus grow very thick. But as soon as this conditis, 
of equilibrium is disturbed, either by a change in surfac 
temperature or by water not being supplied rapid) 
enough to maintain the thermal conditions, crystals be 
gin to form lower down, at a point where the freezing 
point is higher. Then an ice layer grows at this new level 
and the supply of water to the layer above ceases. 
Because of the many factors affecting frost heave, it is 
difficult to set a definite boundary between soils that 
have absolutely no frost heave and soils that may heavy: 
However, the effect of grain size is so marked that this 
factor alone can be used as a practical criterion. Capil 
larity, being a combined effect of grain size, shape, and 
size distribution, is also useful for defining a limit. 
Various investigators seem to be in close agreement 
Beskow,’ on the basis of tests o 
pure fractions (sorted grain sizes), gives an average par- 
ticle diameter of 0.1 mm as the maximum size that wil 
permit ice segregation under any conditions. Casagrand: 
gives the critical size as 0.02 mm for actual soils (not 
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that for a well-graded soil only 3%of grains finer 
um is required to produce frost heaving, while 
iform soils at least 10% is required. The limit- 
“ size curves in Fig. 2 were established by Beskow* 
from numerous tests on natural soils. 

Capillarity can be determined simply by measuring the 
height to which water will rise above the free water sur- 
‘ace in a tube containing the soil to be tested. For soils 
with large capillarities, the determination is a little more 
ficult. The limit of capillarity between soils that do 
ot heave under any circumstances and soils that may 
heave, is given® as C, 1 meter, and C, = 1'/, meters, 
vhere C, is the capillarity for loose packing and C, that 
jor the densest possible packing. The limit for soils which 
normally do not heave is C, = 1.5 meters and C, = 2.0 
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le With decreasing grain size the thickness of the ad- 
le etree: sorbed water films increases, Causing more ice segregation. 
ishing up But when the voids become so small as to materially re- 
lin tome e permeability, water cannot be supplied at a suffi- 
soa lever ent rate for ice segregation, and the heave is reduced. 
acted up. here is then a certain optimum grain size for which frost 
tempe Ms heaving is a maximum. A ery fine silts heave most; sands 
Ice laver ,not heave at all; while stiff colloidal clays have prac- 

conditio: tically no heave. 
peeree Beskow* found empirically that the rate of heave 
1 rapidly varied inversely as the square of the pressure and in- 
vatale he ne versely as the cube 
10 4 2028 95 48 65 100150_ 280 of the particle di- 
La ameter. Here 
pressure is the to- 
itis \ tal pressure at the 
soils that frost line and is 
heav Frost Heaving Soils. the combined ef- 
that this fect of surface 
1. Capil load, weight of 
rape, onl overburden, and 
nit. capillary pressure. 
ement on For claysthe capil- 
f tests o: lary pressure is 
Tage par- s Which Are’ ‘ very large, and 
that will | __ Never Frost Heaving’| changes in surface 
sagrand: | pressure affect 
soils (not os 0302 oo heaving only 
Grain Size, in Millimeters slightly, for the 
total pressure 
2 Limrrinc Grarn-Size Curves Be- changes but little. 
reN Frost-HEAVING AND Non-Frost- For coarser soils, 
HEAVING SoILs surface pressure 
For All Material Passing No. 10 Sieve may reduce heav- 
ing very materi- 
As grain size decreases, heaving increases very rap- 
, but ata certain size, the capillary pressure increases 
sreatly with decreasing grain size and the combined effect 

sto decrease the heave. 
li the depth to free ground water is greater than the 
: apillarity of the soil, there can be no flow to the freezing 
wi vers anc no heaving will occur. For coarse soils of low 
pillarity, heaving can be eliminated by lowering the 
ind water sufficiently. Even for the finer soils, the 
round water need be lowered only a few feet to decrease 
© heave very materially. Beskow* has computed the 
uaximum capillary flow that can occur for various grain 
‘wes and ground-water depths, and his results are plotted 
Water | Ig. 3. 

K Disaved substances have a marked influence on the 
‘ate of heaving. It has been shown that solutions 
ter Col 'ge the ion concentration, which in turn affects the 
gn Sol less of the adsorbed water films. Calcium chloride 


t waste sulfite leach decrease heaving rather rapidly 
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as their concentra- 

Since roads are 
perhaps the struc- 
tures most affected 
by frost damage, 
the following dis- 
cussion will be 
limited to road pro- 
blems, but it should 
be borne in mind 
that the same gene- 
ral methods can be 
used for any other 
structure. Frost 
damage to railroads 
is very important 
and in many cases 
prevention of dam- 
age is more difficult 
than for roads, since 
very little differential heaving of the rails can be toler- 
ated. 

The damage caused by heaving can occur in two princi- 
pal ways: (1) by the actual heave produced, and (2) by 
the secondary effect of the softening of the road bed due 
to the thawing ice layers. Heaving itself would cause no 
damage if it were the same in magnitude all over, but 
differential heaving almost always occurs, owing to vary- 
ing soil composition, varying ground-water conditions, 
varying depths to bedrock, varying heights of fills and 
depths of cuts, and other causes. The effect of differen- 
tial heave is seen in Fig. 4, where the road has heaved 
greatly over both sides of a culvert, leaving a large de- 
pression directly over it. The obvious and simple solu- 
tion is to replace some of the soil near the culvert with 
sand or gravel. This non-heaving material will provide 
a gradual transition from the areas of maximum heave 
to the point of no heave. 

A common type of damage from differential heave is 
the lifting of the crown of the road. When the snow has 
not been completely removed but just thrown aside, cov- 
ering the ditches and the sides of a road, it acts as an 
insulator and retards the penetration of frost. Where the 
road is cleared, the pavement is a good conductor and 
the frost penetrates much deeper, thus causing more 
heave in the center. It is quite common to see the slabs 
on concrete highways tilted, with corner breaks, and the 
longitudinal joints opened up. Most of the damage can 
be prevented by careful snow removal. The snow should 
be cleared from the road completely, and even from the 
shoulders if possible. Another procedure in snow re- 
moval which helps in preventing frost damage is to re- 
move completely the first snowfall during the late fall 
cold spell. The frost can then penetrate the upper por- 
tion of the road bed rapidly, allowing the thick ice layers 
to grow lower down. In this location they are much less 
harmful than near the road surface when the spring thaw 
comes. 

The secondary effect of softening of the road bed dur- 
ing thawing causes the most damage to roads. As water 
is released from the frozen ice layers, andis prevented tem- 
porarily from draining away by the still frozen layers 
beneath, the bearing capacity of the road bed is reduced 
and a heavy wheel may exceed this capacity and cave in. 
Where the ice layers are excessively thick, melting may 
cause “frost boils’’—spots where the water content of 
the soil is above the liquid limit, and the soil is in a liquid, 
“soupy” state. Flexible pavements will yield and form 
holes and bumps in such ground. Rigid pavements may 
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bridge over the boils and soft spots, or may crack from 
the excessive bending moments. The curves for such 
conditions are several: stabilization of the road base by 
proper selection and grading materials, prevention of 
boils by replacement with other materials, effective drain- 
age, and placement of an insulating bed. 

Let us now consider places where we may expect heave 
in a road bed. The importance of depth to ground water 
has already been discussed, and it is obvious that we may 


Heave Without Coarse 
Material Around Culvert 


Heave With Coarse 
Materia! inplace 
About Coarse Sand or Gravel 
2 Feet 


DIFFERENTIAL HEAVING IN VICINITY OF CULVERT, AND 
REMEDY SUGGESTED 
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expect heave where the depth is the least. Thus in gen- 
eral, heaving occurs most in cuts and least in fills. On 
sloping ground, where there is part cut and part fill, the 
heave may be very large on the inner side of the road and 
small on the outer, causing tilting of the road bed that 
may even be perilous to traffic. Excessive heaving and 
frost boils may occur in spots where the road is quite 
level and does not pass through cuts or fills. At such 
places one usually finds that the bedrock or impermeable 
layer is higher than elsewhere and the ground-water 
surface is thus brought closer to the surface. In places 
of high ground water, where fills are made of heterogene- 
ous material dumped at random, and care is not taken to 
eliminate dangerous frost-heaving material from the fill, 
large differential heaving may occur. 

Practical methods of preventing damage from frost 
heaving are numerous and no specific rules can be given 
because the amount of heave, the damage experienced, 
and the control required vary so considerably. However, 
the following general methods may be considered: 

1. Lowering the ground-water table. 

2. Prevention of upward flow of water by a thin layer 
of coarse material or by an impermeable layer placed below 
the road bed. 

3. Decreasing the depth of frost penetration by a 
heat-insulating material. 

4. Excavating the soil completely to the total frost 
depth and replacing it by a non-frost-heaving soil. 

5. Chemical treatment of the soil. 

Of these methods, the most general and most impor- 
tant is the first. Drains installed to prevent or decrease 
heave must be placed at a sufficient depth below the 
road bed to keep the ground-water level at the desired 
elevation. Generally these subsurface drains can only be 
expected to decrease heave to a nominally permissible 
magnitude, since they cannot remove capillary water 
and since the capillarity of frost-heaving soils lies between 
4 and 30 ft. Cases in which such drains can prevent 
heave entirely are those in which the soil is comparatively 
coarse (capillarity less than the depth of drainage) and 
those in which the heaving soil lies on top of a coarser ma- 
terial, so that the subdrain will cut down sufficiently into 
the coarser soil to break the capillarity. Deep drainage 
can be very effective on side slopes. Here the drain 
should be laid on the up-slope side of the road under the 
surface drainage ditch, where it can intercept the high 
ground water and lower it under the road bed to the level 
of the bottom of the drain (Fig. 5). Such a drain gener- 
ally consists of a deep trench (6 ft or so) filled with gravel 
or coarse sand, with a tile drain at the bottom. 
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Where it is necessary to prevent heave entirely and the 
ground water cannot be lowered sufficiently by drainao, 
to accomplish this, either excavation and replacement },, 
non-frost-heaving soil or insulation must be resorted ;; 
Excavation to the entire frost depth and placing of ney 
material is an expensive process and may not be ecp. 
nomical. In many cases it is cheaper to place a Jaye, 
of very stiff clay underneath to prevent upward fioy 
Where this is done, the tight layer must absolutely ney, 
come below the ground-water table, for then it would } 
useless. 

Heat-insulating materials have been used quite gy. 
cessfully in some places. Peat moss placed near the sy; 
face has been found to work well in preventing frog 
penetration. On slopes of cuts where mud flows caused 
by excessive water content may induce slides or slumping 
thus blocking the road and side ditches, the formation 
thick ice layers may be prevented by insulating the slo 
with a few feet of cinders or sodding with turf. Chemica 
treatment to decrease hearing has been tried with good 
results in some instances, but a further study and a satis 
factory demonstration of the practicability of this method 
is still needed. : 

For problems in frost heaving on existing roads, an 
of the methods previously described may prove usefy) 
Careful studies should be made of 
places causing trouble before any 
remedy is tried.’* In many cases a 
trial drain, or insulating bed, or bed 
of coarse material demonstrates the 


e 
After Drainage 
Level 


Fic. 5. Deep DRAINAGE ON A Sipe Hur 
Repuce HEAVING 


effectiveness of each method. For new roads, a complete 
soil survey should be made. With proper control’ and 
placement of fills and proper drainage installation, most 
frost heaving problems can be solved. 
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r the sur LONG more than 40,000 miles of coast line and river 
ting frost banks of the United States, including Alaska, 
ae Coane Hawaii, and Puerto Rico, the U.S. Coast Guard 
— marks the waterways with buoys and other aids to navi- 
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Icep Up, THE TENDER Marigold RETURNS FROM Buoy 


oN LAKE SUPERIOR AT THE CLOSE OF THE SEASON 
i complete 
ntrol’ and 
tion, most 


® in the United States has an interest in some part of this 
work—and of course the needs of all of them combined are 
insignificant in comparison with those of commercial traffic. 
Responsibility of the Coast Guard for maintaining the 
ids to marine navigation”’ dates from July 1, 1939, 
Swhen under the government reorganization plan the 
§ Lighthouse Service was consolidated with it. The chief 
§ alministrative officer is the Commandant of the Coast 
p Guard, and the work is carried on by 13 district organi- 
zations, each under the supervision of a commander. 
l'wo of these districts share the work on the Great Lakes, 
and it is to one phase of their activities that the present 
article is confined. 
The methods used in locating and maintaining buoys 
n station are not well known by the public, or even by 
ngineers in other lines. The work is done by officers of 
vessels or tenders which are especially designed for such 
samme and for other work in connection with main- 
—_ of aids to navigation. An accompanying photo- 
h shows the tender Walnut, which has its base at the 
Detro it it depot and operates in the waters from the en- 
france of the Detroit River to Duluth, Minn. This 
der, put in commission in September 1939, is 174 ft 
ig, with a 32-ft beam, and has twin-screw steam pro- 
ulsion with oil-burning boilers. She is capable of cut- 
™ her way through 10 in. of solid ice and has a 20-ton 
mom and gear. The weight of buoys to be handled on 


Great Lakes does not exceed 10 tons, and on the 
coasts, 20 tons. 
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Locating and Maintaining Buoys 
on the Great Lakes 


RE THE MICHIGAN SECTION 


By F. P. Ditton 


MemBER AMERICAN Society or Crvit ENGINEERS 
CommManpber, U.S. Coast Guarp, CLEVELAND, OHIO 


Buoy work on the Great Lakes differs from that on the 
southern and western coasts because of ice conditions. 
The season of navigation extends from about March 15 
to December 15. All the lighted buoys and many of the 
unlighted ones are put down in the spring and taken up 
in the fall on account of the likelihood of damage from 
moving ice. The cost of a lighted buoy, with its equip- 
ment of gas tanks (or batteries) and lantern and mecha- 
nism, averages about $2,000. There is an investment of 
over a million dollars in this equipment in the Great 
Lakes area alone. The depreciation of metal buoys is 
negligible in fresh water, and they are withdrawn from 
use only because of obsolescence unless damaged or 
destroyed by ice or collision. 

The lighted and unlighted buoys and moorings are 
overhauled during the winter lay-up period. Arranged 
in an orderly and convenient manner on the concrete dock 
at the depot, the empty acetylene accumulators or storage 
batteries are disconnected and removed by a small trac- 
tor crane for testing and recharging. The lanterns are 
removed for bench testing. In the spring, when all 
parts have been assembled and tested, and the buoys 
have been painted their characteristic color and given 
their station numbers, the tender Walnut starts out, as 
do many others, with a load of lighted buoys. A large 
number of lighted and unlighted buoys must be placed 
on station in a very limited time to mark shoals, channel 
limits through rock cuts, and other dangers. Visibility at 
this season is generally poor owing to haze and smoke. 
Sextant angles must be taken on shore marks to locate 
the station of each buoy. ‘Necessity is the mother of 
invention,’ and the ingenuity of the tender officer is 
brought into play to place the buoys in the shortest time 
under such unfavorable circumstances. Here is the 
“surveyor” hunting for a monument whose reference 
points have been destroyed. 

On the Great Lakes, the U.S. Lake Survey provides 
excellent charts of the entire navigable area. These 
charts are used for reference by the tender officer for the 
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less of its theoretical position whey 4, 
buoy is marking the side of a dredg, 
channel, but never in less water thy, 
that shown on the chart or indicate ,, 
the “Light List.” When conditions », 
especially bad, marker buoys are oft, 
put down to facilitate the work. The 
are recovered later if practicable. 

The difficulties to be overcome in th 
work are many. It is done under hip: 
pressure because of the hundreds , 
\ buoys to be placed in a short time. 
\ is not possible to pick good weathe, 
Visibility is generally poor and the m 
tion of the vessel often renders the ha 
dling of the buoys dangerous and dif 


§ cult. The vessel is hard to control }; 

S cause of currents and seas, and the fines 

kind of seamanship is required. 
The theoretical method of locating ; 
3 buoy on station has already been brief ae 
: indicated. But of course the ingenui ever 
N of the officers has caused many shor befo 
z cuts to be devised and practical method cent 
tobe adopted. Hundreds of intersectin; 


still 


shore ranges of every conceivable kin 


SKETCHES FROM THE NOTEBOOK OF THE MASTER OF THE Amaranth 
Used for Relocating Buoys at the Opening of Navigation 


location of buoys. The physical features of the chart are 
so accurately plotted that the right tangent of an island, 
a point of land, a church tower, a smoke stack, a building 
on shore, or any other feature depicted can be used within 
range of vision of the officer with his sextant. Theo- 
retically, two sextant angles on three selected shore 
points will determine the position of the buoy as charted. 
The angles are taken from the chart by means of a three- 
arm protractor and transferred to two sextants in prep- 
aration for placing the buoy. The vessel is nearly 
always moving on account of wind or current even when 
the engines are stopped, which calls for great skill on the 
part of the officer. Long experience is required to master 
the art of locating and placing buoys. More frequently 
than not, the experienced officer handles two sextants 
and gives orders for handling the engines all at the same 
time. 

Meanwhile, as the boat approaches the spot where the 
buoy is to be stationed, there is great activity on deck. 
The proper length and size of chain has been selected—a 
length about three times the depth of the water being 
used. It is shackled to the buoy, and the 
concrete or cast-iron sinker, perhaps 5,000 
Ib in weight, is secured with split or ring 
keys. As the vessel approaches the sta- 
tion, the buoy is lowered over the side and 
restrained by a rope. The sinker is also 
lowered over the side at the buoy port and 
held just above the water by a separate 
heavy line passed through the mooring loop 
and taken to a bitt or cleat and secured by 
several turns, which may be easily and 
quickly released on signal. As the vessel 
comes to the spot guided by the officer in 
charge and the observed angles on the ob- 
jects coincide with those on the two sex- 
tants, the attention of the crew is concen- 
trated ready for the “let go” signal. The 
sinker drops on the exact spot. The buoy 
is lowered away and the vessel is cleared. 
The sinker should be placed within 25 ft or 
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have been invented using natural land 
marks, all of which are the stock in trad Cap 
of the capable navigator. Certain part well 
of the landscape are lined up and recorded for futw tion 
use after the theoretical location has been accurate! 
determined by sextant angles on a fine day for takin; 
observations. Lacking natural ranges, target rang 
may be set on shore when the tender is delivering sy IM 
plies in the vicinity, and has more time for such worl Th 
Every officer of experience, appreciating order and eff astor 
ciency, keeps his “‘surveyor’s notes,’’ with sketches an thou: 
explanation, for every individual buoy and aid to naviga to se 
tion, and these are passed on to the younger officers | 
assist them in the work. The sketches accompanying cloth 
this article were furnished by the Master of the Am trans 
ranth, and illustrate the location of buoys at variow shrev 
points in Lake Superior. 
A report of the location, moving, or discontinuance 
every aid to navigation is furnished, by a ‘U.S. Coas 
Guard Notice to Mariners,’ to the U.S. Lake Surve 
Office for the Great Lakes, and to the U.S. Coast a 
Geodetic Survey for the coasts of the United States duty 
These agencies, in turn, are responsible for plotting th on as 
aids on the charts. Sta 
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Res Historic Wharf Salem, 

Restoring Historic art at Salem, /Viass. 

litions an Civil Engineers Have Part in National Park Service Project Reviving the Memory of the 

are ofte Yankee Clipper Ships 

k.  Thes 

le. By Oscar S. Bray 
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_ time, F the many brilliant pages N the days when the whaling indus- houses of the merchant princes, 
| weather contributed to American his- try brought fame and fortune to New and the ruined wharfs along the 
id the m tory by the New England England ship captains, Derby Wharf waterfronts. 

's the har coastal region, none is more colorful and environs was crowded with sailing In order that the memory of this 
3 and diff or more interesting than that por- ships of all varieties. This waterfront interesting period might be better 
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traving the early history of ships and 
shipping. From small beginnings in 
fishing voyages and the local coast- 
ing trade, there developed an indus- 
try that sent American vessels to 
every corner of the world. Even 
before the turn of the nineteenth 
century, while the new nation was 
still struggling for recognition, 


American ships and their trading captains were familiar 
visitors to the harbors of China and Japan, India, the 
Cape of Good Hope, Mauritius, and the East Indies as 


well as to those of the Continent. 


tion and the War of 1812, these fast-sailing vessels turned 
privateer and harassed the enemy's commerce, serving 
their nation while enriching their owners. 


IMMENSE TRADE ONCE FLOWED THROUGH THIS PORT 


The volume and diversity of the trade developed was 


astonishing. Seaport towns with 


thousand and less were sending a dozen ships a month 
to sea, to return with cargoes of coffee, spices, tea, silks, 
wine, hemp, hides, iron, coal, sugar, rum, and cotton 
cloth, part of which was consumed at home, the bulk 


transshipped abroad, where the 
shrewd Yankee merchants were 
taking full advantage of the trou- 
bled times. That the dollar value 
of the trade was commensurate 
with its volume is evidenced by 
iocal customs records which show 
duty collections as large as $100,000 
on a single cargo. 

Stabilization abroad following 
the close of the Napoleonic Wars 
reduced the markets available, 
while increasing expansion at 
home, stimulated in part by the 
capital accumulated in the ship- 
ping trade, offered new and profit- 
able opportunities for investment. 
Developing manufactures, canals, 
railroads, and land speculation of- 
lered profit advantages over ship- 
ping and trade which could not 
ignored. The money and the 
enterprise that made the shipping 
business go were gradually diverted 
into new channels and so this great 
age ol American commerce passed. 
Little remains today save the 
yellowed records and the museum 
collections of curios, the stately 


area has now been made a National 
Historic Site, and the National Park 
Service has started its restoration. The 
first step in the work, the restoration 
of the wharf itself, has recently been 
completed. The procedure used, as here 
described by Mr. Bray, has engineering 
as well as historic interest. 


During the Revolu- 


of the Port. 


populations of ten 


portant. 


PILE AND PLANK BULKHEAD AS RECONSTRUCTED; 
Dry MASONRY WALL AT LEFT 
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preserved, a waterfront area in 
Salem, Mass., one of the important 


trade centers of the day, was ac- 
quired by various interested agen- 


cies and presented to the United 


States as a National Historic Site. 
The site is administered by the Na- 
tional Park Service of the Depart- 
ment of the Interior. It consists of 


two important late eighteenth century wharfs and cer- 
tain adjoining land and buildings intimately connected 
with the early commercial activities carried on there. 
Included among the buildings is the U.S. Custom House, 
in which Nathaniel Hawthorne once served as Surveyor 


At the time of acquisition, late in 1937, the wharfs 
were dilapidated and the buildings, with the exception of 
the Custom House, much in need of repair. 
mediate problem presented was repair or reconstruction 
of the wharfs, since these were subject to increasing dam- 
age with each succeeding storm. 

Of the two wharfs, Derby Wharf, named after its 
builder and original owner, is the larger and more im- 
Since the restoration of the two wharfs in- 


The im- 


volved similar problems, only that 
of Derby Wharf will be described 
here. This wharf consists gener- 
ally of dry rubble masonry walls 
retaining an earth fill, and has a 
total length of nearly 2,200 ft with 
an average width of 60 ft. Rec- 
ords indicate that it was con- 
structed over a period of years be- 
ginning at an unknown date prior 
to 1770 and continuing to 1815. 
Originally built along the edge of a 
wide mud flat, it has little or no 
water at low tide and approxi- 
mately 9 ft at high water. The 
small ships of the early days were 
moored to the wharf at high tide 
and rested comfortably on the bot- 
tom at low water, an arrangement 
that was simple and convenient 
The reconstruction problem 
presented was complicated by the 
requirement that the completed 
wharf be not only structurally 
sound, economical to construct, 
and low in maintenance cost, but 
that it be as nearly as possible an 
authentic restoration. Consider- 
able historical research had already 
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findings recorded. This examination 
was supplemented by study of the re- 
sults of a similar survey which had 
previously been made by the City 
Engineer's office. 

The outlines of the wharf, checked 
against early maps and deeds, were 
found to correspond closely and were 
accepted as correct. The outlines and 
general appearance of the structure be- 
ing thus fixed, preparation of detailed 
plans was begun. Previous studies 
indicated that four wall types had been 
used—a plain gravity wall of dry rub- 
ble; a dry rubble wall to mean high 
tide, completed to wharf grade with 
wood cribbing; a pile and plank bulk- 
head, tied back to anchors buried in 
the fill; and a rubble wall with a 
heavily battered face overbuilt with a 
narrow timber platform, its inner side 


TIMBER PLATFORM SECTION AND, IN BACKGROUND, Dry MASONRY WALL 


This View Was Taken at Low Tide and Before the Basin Had Been Dredged 


WITH TIMBER CRIB Top 
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been done by the National Park Service on the period resting on the wall top, its outer carried by piles drive, 
in question, on the property itself, and on personalities along the toe of the wall. of 
intimately connected with it, prior to its acquisition by Foundation examination revealed that the origing ity 
| the federal government. Unfortunately, this work had walls were carried for the most part on heavy timbe, old 
| grillages. As a matter of interest, it is noted that the - 
white pine timbers composing the grillages were so per- . 
fectly preserved after a hundred and forty years of service - 
that many of them were removed, resawed, kiln-drieg = 
and fabricated into window sills and other structuraj Na 
parts for one of the buildings on the site. spe 
Beneath the grillages, the subfoundation had been wey wad 
compacted by its long period of loading. While it was 
believed that this compacted material would support g ar 
moderately increased load without serious settlement. it - 
was decided to limit foundation pressures to approxi. ried 
mately those produced by the original walls, or about one 
ton per square foot. Foundation conditions and waj - 
sections at points at which complete or partial wall {ajj. ae 
ure had occurred were given special study to ascertain “o 
the cause. In every case, it was found that failure was a. 
BATTERED RupBLe WALL WITH TIMBER PLATFORM, due to faulty construction or to insufficient cross-section ~b. 
VIEWED From BELOW and consequent lack of stability. In some cases, at. on 
tempts had been made to secure stability in thin walls san 
uncovered no information of value concerning the con- by building into them timber ties extending through the oy 
struction of the original wharf or the methods used, nor wall and into the supported fill. Failure at these sections = 
were any descriptions of similar wharfs available. As occurred by overturning following destruction of the ver 
research continued, it became evident that wharfs as ties by marine borers or by decay, by bulging, sliding, or va 
such were considered too commonplace to merit de- a combination of these. ae 
scription by the historians of the time, while the builders The design for the new walls and their foundations did z F 
were for the most part not given to writing. Further not deviate from accepted present-day practice, nor did “e 
examination of the available documentary material that for the timber bulkhead section, save that to the <i 
proving equally fruitless, it was concluded that no in- normal design considerations was added the requirement hee 
formation of the type sought was likely to be found. that the appearance conform to that of the original, se 
Consequently, it was decided to depend upon a thorough Creosoted timber and piling was used throughout be- ‘ - 
examination of the physical evidence available for prepa- cause of the presence of marine borers and for protection jlo 
ration of the restoration plans and to check these where against normal decay, these practical considerations tated 
possible against early photographs and paintings, a overbalancing the lack of historical justification for its vai 
surprising number of which came to light during the use. All timber was southern yellow pine, completely va 
course of the investigation. fabricated (piling excepted) before treating. Hardware, SHEE 
As the first step, a complete and accurate survey of the excepting spikes, cramps, and fender pile straps, was 
entire area was made. The survey included location of galvanized. Wrought iron was specified for the latter WI 
the outlines of the existing structure, street lines, prop- two items, but all other metal used was mild steel. Wall sheet 
erty lines, buildings and utilities, as well as soundings in _ stone was locally quarried gray granite, roughly rectangu- was 
the slips and waterways. Maps prepared from the sur- lar in shape and varying in size from 5 to 50 cu it buries 
vey, supplemented by both aerial and surface photo- Wide variation in shape within the limits of the specifica- the c 
graphs, were used as the basis for all subsequent planning tions was encouraged to force the masons to lay the type Drivii 
work. Coincident with the survey, an tween 
examination of the existing structural pera 
parts of the wharf was made and the becau 
varied 
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of wall ired. The similar- 
ty in appearance of new and 
old walls later justified this 
r edu 

Construction Was carried 
out by day labor under the 


immediate direction of the 
National Park Service by a 

rganization set up 
for the work. The work itself 
presented few problems and 
required no unusual meth- 
ods. Operations were Car- 
ried out with ordinary land 
equipment operating from 
the wharf itself, the fill be- 
ing built up where necessary 
in advance of operations. 

Two methods were used 
in placing foundations. At 
those sections where com- 
plete failure of the walls had 
permitted the formation of 
wide beaches, advantage of 
these deposits was taken by 
constructing foundations in 
yen excavation. Since the 
deposits did not extend to a 
sufficient height to protect 
the work beyond half tide, it 
was possible to work only 
short sections, excavating 
with a clamshell bucket to rough grade on one tide and 
cleaning up and concreting on the corresponding tide the 
following day. The use of transit-mixed concrete facili- 
tated foundation construction by eliminating the normal 
concrete plant and its space requirements. 


spec 1 a 


SHEET PILE COFFERDAMS DRIVEN WHERE THERE WAS NO 
PROTECTIVE BEACH 

Where there was no protective beach, single-wall steel 
sheet-pile cofferdams were constructed. Some difficulty 
was experienced in driving the sheeting because of 
buried debris, and in such instances the area occupied by 
the cofferdam was dredged to clear it of obstructions. 
Driving then proceeded without difficulty. Joints be- 
tween sheet piles were sealed with fine steam cinders, an 
peration that had to be repeated with each tide cycle 
because of the ‘‘working”’ of the cofferdam as the pressure 
varied with the tide height. 


Courtesy Inatitute, Salem, Mase, 
Derpy WHARF AND SALEM Harpor Circa 1790 

Fr J 

“rom an Engraving of the Same Date Used as Part of a Member- 


ship Certificate of the Salem Marine Society, 1797 
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A Recent AERIAL VIEW OF THE RECONSTRUCTED WHARF 


When the Restoration Has Been Completed, Buildings and Wharfs Will Constitute an Accurate 
Picture of This Portion of the Salem Waterfront as It Was in the Early Nineteenth Century 


Wall stone was placed entirely by crawler crane. Each 
machine was equipped with a dragline fair-lead through 
which a line was run to the load hook to permit the 
operator to spot his load anywhere inside the radius of 
the boom head without raising or lowering the boom. 
This arrangement proved highly satisfactory. 

Wharf fill was obtained from two sources—from a 
refuse fill within the limits of the area and by dredging 
outwash material from the adjoining dock. Dredging 
was handled by two cranes operating in tandem, the 
leading machine equipped with a dragline bucket and the 
follower cleaning up with a clamshell. This arrangement 
made it possible to dredge to proper depth from well out- 
side the wharf wall to the wall itself, leaving the bottom 
nearly level and reasonably smooth. 

Many interesting items were recovered during this 
operation, including a pre-Revolutionary English gold 
coin, numerous early American coins, several pieces of 
old hawser, and two cannon balls presumably dropped 
overboard during the fitting out of some privateer during 
the Revolution or the War of 1812. 


PROJECT INCLUDES RESTORATION OF BUILDINGS 


Work on buildings was carried on concurrently with 
that on the wharfs. Since limitations of funds did not 
permit of more than necessary preservation work on these 
structures, a complete restoration was not attempted. 
However, all work was kept within the framework of the 
general restoration plan, and upon completion of the res- 
toration, buildings and wharfs will constitute an ac- 
curate picture of this portion of the Salem waterfront 
as it was in the early nineteenth century. 

Work was under the direction of the National Park 
Service, for which O. G. Taylor, M. Am. Soc. C.E., is 
chief engineer, T. C. Vint, Chief of Planning, and L. M. 
Gray, M. Am. Soc. C.E., Regional Engineer, Region 
One. The writer was in direct charge of planning and 
construction. 
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The Effect of Shasta Dam on the 


Sacramento River 
With Special Reference to Navigation and Flood Control 
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Dynegy 'GH the Sacramento River is potentially 
one of the nation’s most important inland water- 
ways, says Major Johnson, navigation on it is now 
largely confined to the section below the city of Sacra- 
That portion from Sacramento up to Chico 
Landing ts particularly worthy of further improvement, 
and when Shasta Dam is completed, it is estimated 
that its operation in average seasons can maintain a 
Another 


mento. 


depth of 6 ft in that section. 


AVIGATION on the Sacramento River, Calif., 

began with the discovery of gold in the tailrace 

of General Sutter's sawmill at Coloma in 1548. 
As the settlement of the valley progressed and towns 
were established along the streams, land travel proved 
too slow and difficult for the impatient multitude, and 
every available boat at San Francisco was pressed into 
service for the trip up the Sacramento River. 
going steamers that came around Cape Horn to San 
Francisco continued on to Sacramento, about 125 miles 
upstream, and some even went up the Feather River as 
far as Marysville, 60 miles above Sacramento (Fig. 1). 


By the spring of forty-nine, the rush 
had become so great the profits to be 
obtained from river commerce assumed 
the proportion of a separate bonanza. 

During the decade of 1850-1860, 
several companies operated year-round 
service between San Francisco and 
Sacramento. The two best-known 
boats drew 13 ft of water, and freight 
and passenger boats of lesser depth 
operated regularly to Marysville and 
Red Bluff. But within a few years, 
operation of the hydraulic mines of 
the Sierra Nevada virtually put an end 
to navigation above Sacramento. Hy- 
draulic mining was begun on tribu- 
taries of the Sacramento River in 1856, 
and the first obstruction to navigation 
due to mining was noted following the 
unprecedented floods of 1862, which 
carried an enormous volume of debris 
from the mountains into the valley. 
Shoals rapidly formed, and channels 
were fouled and boat landings isolated 
by sand bars. 

The millions of cubic yards of debris 
dumped into the streams continued to 
move down the river for many years 
after hydraulic mining was restricted 
by the courts in 1884. Around 1890 
the controlling depth from the mouth 
of the river to Sacramento was but 4 
ft, and from Sacramento to Colusa a 


By F. M. S. Jounson 


~ 


incidental 


Ocean- 


little over 3 ft. 


benefit to be derived from Shasta Dam, principal stor- 
age unit of the Central Valley Project, will be the re- 
duction of flood damages. 
Johnson reviews the existing projects for both flood con- 
trol and navigation on the Sacramento, giving special 
attention in each case to the Shasta Dam effects. 
The views expressed here are those of the author 
and are not to be construed as necessarily represent- 
ing the views of the U.S. Engineer Depariment. 
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In the present article Major 


Between Colusa and Red Bluff nests of 
snags nearly blocked the river, and above Chico Landing 
the controlling depth at low water was less than | ft. 
The existing navigation project calls for a channel 10 ft 
deep at mean lower low water, and 150 to 200 ft wide. 
from the mouth to Sacramento; thence 6 ft deep at low 
water to Colusa; 5 ft deep at low water to Chico Landing 
and such depths as may be practicable from there to Red 
Bluff, the head of navigation. 
already been secured in the new 10-ft channel up t 
Sacramento, by means of wing dams supplemented by 
dredging, and this channel as a whole is now almost com 


The project depth has 


pleted. Wing dams have been built 
and maintained at practically all shoals 
above Sacramento to the mouth of the 
Feather River, but navigation has in 
dry years been suspended entirely from 
about the middle of June to the mid 
dle of September. 

The portion of the river from Sacra- 
mento to Chico Landing is particularly 
worthy of further improvement, and in 
this connection the effects of Shasta 
Dam, now under construction near 
Redding as a major unit of the Centra 
Valley project, are of importance 
Studies indicate that Shasta Dam cas 
be operated during average seasons t 
maintain a depth of 6 ft as far up 
stream as Chico Landing. It is be 
lieved also that some reduction in the 
cost of maintaining the 10-ft project 
depth below Sacramento willbe efiected 

These studies are based upon a mili 
mum flow of 5,000 cu ft per sec pm 
vided by Shasta Dam releases. Dut 
ing extremely dry cycles, such as 0 
curred from 1930 to 1935, it is doubt 
ful if such a flow would be maintaineé, 
and traffic might be interrupted !' 
three months each season unless the 
river were canalized. The canaliz 
tion between Sacramento and Chi 
Landing (141 miles of river) would 
quire six locks and movable dams 
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with lifts aggregating 112 ft in he 
height. Lock dimensions 56 by 

aq() ft in the clear are considered, 
and the cost was estimated in | Jacinto 
1922 to be $7,400,000, including 
the necessary levees and dredg- 
ing. From Chico Landing to 
Red Bluff, the distance is 53 
miles and the lift 125 ft. The 
cost of canalizing this section 
was estimated at $7,500,000. 

In considering the importance 
of river navigation and the bene- 
fits to be derived therefrom, one 
should note the strategic location aie. 
of the river in relation to mar- Landing Cut” 
kets and centers of trade. The 
valley is surrounded by moun- 
tains on all sides, which cause 
most of the trade to go through 
the seaports of the San Francisco 
Bay region. The Sacramento 
River forms a direct transporta- 
tion artery to these points and 
passes through the main valley 
trading center, Sacramento. It 
is also to be noted that the major 
crops of the Sacramento Valley 

nee, barley, and fruits—are 
shipped in large quantities from 
the port of San Francisco on 
wean-going vessels, there being 
wer 500,000 tons of agricultural 
commodities shipped from the 
upper Sacramento Basin each 
year. An improved condition 

f the Sacramento River would 
allow these products to be car- 
ried for distances up to 250 


Collinsville @ 


(\ ©) 


The flood of 1825-1826 was out- 
standing in the memory of the 
natives; and that of 1850 lived 
in the memory of early white 
settlers as a frightful visitation 
to the pioneer towns. The city 
of Sacramento was flooded in 
1850, 1852-1853, and 1862. 
With the population of the val- 
ley constantly growing and agri- 
culture becoming more and more 
its leading industry, the general 
and individual flood hazards con- 
tinuously increased. 

In 1893, by the ‘“Caminetti 
Act,’’ Congress created the Cali- 
fornia Debris Commission with 
authority to regulate hydraulic 
mining operations, improve and 
maintain the navigability of 
rivers, and prepared a flood con- 
trol plan. The commission’s re- 
port of 1910 proposed a plan for 
flood control in the Sacramento 
Valley essentially similar to the 
existing project now under con- 
struction. Its main features are 
shown schematically in Fig. 2. 
It provides for levees along the 
Sacramento River channel and 
leveed by-passes through Sutter 
Wisteut Greve and Yolo basins of a width suf- 
ficient for the passage of floods. 
Relief by-passes at various 
points permit water to escape 
from the river channel into the 
by-passes. When the flood dis- 
charge exceeds the normal ca- 
pacity of the river along Butte 


San Joaquin Ri, 
er 


miles by water to San Francisco 


Basin, water overflows into the 


and delivered direct to ocean F1G.2. Scuematic DiaGram or SacraMENTO RIvER basin through natural overflow 


FLoop Conrrot Project (Not To SCALE) 


channels at the upper end, and 


mouth of the river and Sacra- Figures in Circles Indicate Channel Capacities in through Moulton Weir (500-ft 


are 17 large wharves, 36 large 

warehouses, and many small warehouses and landings. 
Between Redding and the mouth of the Sacramento 

River there are about 3,000,000 acres of farm land in the 

valley floor, approximately 65% of which (including 


p about 650,000 acres of irrigated land) is now used for 


crops. Agriculture, mining, and manufacturing con- 


§ sutute the principal income-producing activities within 
® “ie Sacramento Valley. The approximate gross income 


from these activities for 1930 for the entire Sacramento 


@ Valley was $270,000,000. In 1930, tonnage from the 


tnbutary area moving parallel to the river above Sacra- 
mento was about 750,000 tons. With a minimum chan- 
nel depth of 6 ft, as planned with Shasta Dam operating, 
it has been estimated that the average annual saving from 
navigation would be $300,000. 

Although the Sacramento River today is potentially 


mone of the nation’s most important inland waterways, 


regular year-round navigation is still largely confined to 
ue section of the river below Sacramento, pending fur- 


® ‘cr improvement in the upstream channel and seasonal 
'ezulation of river flow. 


FLOODS AND FLOOD CONTROL PROJECTS 


Records if floods in the Sacramento River area go back 
‘o that of 1805—an epochal event in Indian history. 


Thousands of Cubic Feet per Second crest) and Colusa Weir (1,650-ft 


crest) farther downstream. After 
making their way downtream through the fields of Butte 
Basin, the overflow waters are concentrated in Sutter 
By-Pass, which is 4,000 ft wide at the upper end, between 
levees 18 to 20 ft high, and has capacity of 216,000 cu ft 
per sec and a 5-ft freeboard. Further relief for the river 
is afforded by Tisdale Weir (1,155 ft crest) which has a 
well-leveed by-pass diverting water to Sutter By-Pass. 

Below the mouth of the Feather River, the Sutter By- 
Pass increases in width to 7,000 ft and in capacity to 
416,000 cu ft per sec. At Fremont Weir (9,120-ft crest) 
the excess waters cross the river channel and enter the 
Yolo By-Pass, which is from 8,000 to 13,000 ft wide in the 
portions which have levees on each side, and much wider 
in the lower reaches. Levees range in height from 15 to 
20 ft, with a 6-ft freeboard. The capacity at the upper 
end is 343,000 cu ft per sec and at the lower end 500,000 
cu ft per sec. 

The Debris Commission’s proposed plan, with minor 
changes, was adopted by the State of California in 1911, 
and by the federal government through the Flood Control 
Act of March 1, 1917. The project is now about 85% 
completed, and the total estimated cost is $51,000,000, 
exclusive of right of way. 

The project was designed with the assumption that 
the area known as Butte Basin might at some future 
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time be reclaimed and flood waters carried through it in a 
leveed channel leading from a point near Butte City to 
the upper end of the Sutter By-Pass. For a project 
flood the storage capacity of the basin is estimated to be 
700,000 acre-ft, which has an important effect on floods 
from the upper Sacramento River. About 130,000 acres 
in the basin could be reclaimed, but much of the land not 
damaged extensively by floods is now in pasture. 
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FOR REPRESENTATIVE YEARS 


It is in this vicinity that the effects of Shasta Dam on 
flood control will be of particular importance. Esti- 
mates indicate that flood flows through Butte Basin will 
be reduced substantially by Shasta Reservoir storage, 
thus making it possible to confine the flow to the river as 
far as Colusa. In the 1937 flood, it is estimated that the 
damage done in Butte Basin by natural overflow 
amounted to $213,000. It is further estimated that this 
overflow reduced the flood peak by roughly 110,000 cu ft 
per sec. Shasta Dam could have reduced the flow by 
about the same amount without the aid of Butte Basin 
storage, and hence would give about the same degree of 
protection below as now exists. If the Butte Basin 
lands could be safely utilized for intensive farming, the 
flood control benefits of Shasta Dam would be greatly 
augmented. If the flood control project were to be 
utilized to capacity, it has been estimated that 500,000 
acre-ft of flood control storage at Shasta would reduce 
flood peaks 30% or more at the head of Butte Basin. 


CHARACTERISTICS OF RUNOFF AT RED BLUFF 


Hydrographs shown in Fig. 3 illustrate conditions at 
Red Bluff for three representative years. The major 
portion of the runoff occurs between December and April. 
As most of the drainage area lies below the elevation at 
which snow is deposited, the runoff during the winter 
period is characterized by high peak flows of short dura- 
tion, usually of only a few days. The snow deposited at 
higher elevations during the winter usually melts in 
April and May, and by June the river has to depend al- 
most entirely on ground storage for its supply. Thus it 
can be seen why even in 1909 (one of the wettest years of 
record) the discharge of the upper Sacramento dropped 
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to about 6,000 cu ft per sec, and in 1931 (an extremely 
dry year) to only about 3,000 cu ft per sec. Of they 
flows about 2,000 cu ft per sec are withdrawn for irriga. 
tion on the upper river, so that the amount of water rp. 
maining in the river between June and November jg 
usually between 1,000 and 4,000 cu ft per sec. 

The flood of 1909 closely approximates the projec 
design storm. The second hydrograph is for 1931, a very 
dry year, and the third includes the flood of Decembe, 
1937. This flood was typical in many respects of thos 
of major magnitude produced by winter storms that op. 
cur in the Sacramento Valley, and since it was of recep; 
occurrence, more data are available concerning it thay 
for previous floods. On the morning of December } 
1937, the weather map showed a storm of record magni. 
tude and almost hurricane intensity off the coast oj 
Washington and Oregon. In the two-day period, 
December 10 and 11, rainfall in excess of 18 in. fel} iy 
places. The greatest 24-hour fall reported was ||"), jp 

About 48 hours after the beginning of the rain, th 
flood waters had practically reached the Sacrament 
River, and a flood wave began moving down that stream 
which crested at Shasta Dam at 2:00 a.m., December |! 
1937; at Red Bluff at 8:35 a.m.; and at Sidds Landing 
at 5:00 p.m. the same day, where it totaled 310,000 cu i 
per sec. The crest reached Butte City at 7:30 a.m. o 
December 12, and arrived at the Fremont Weir from bot) 
the Sacramento and the Sutter By-Pass at 4:25 am 
December 14. 

The Feather River crest had passed Fremont Weir op 
December 12, and on the American River the flood crest 
had gone by Sacramento ahead of the up-river crests 
This was a fortunate condition, for while Sacramento and 
adjacent communities appear to be adequately protected 
by the existing project works against floods such as hav 
occurred in the past, a simultaneous cresting of the lar 
est discharges would certainly tax to the utmost th 
present capacities of the project protection works 
Within the city limits of Sacramento most of the area is 
below the levees, and in the event that these failed th 
city would be submerged to a depth of from 11 to 15ft 

Expressed in monetary values, the physical damage 
that could result from a major flood causing inundation 
of rural areas within the existing project protection 
works, and at the same time flooding the cities of Sacra 
mento and North Sacramento, is estimated to 
$47,000,000. 


BENEFITS TO BE DERIVED FROM THE OPERATION OF 
SHASTA DAM 


Operation of Shasta Dam would in most floods tate 
the place of the work now being done by Butte Basin, but 
in extreme floods both reservoirs would be used to capac 
ity, giving increased flood protection to downstreai 
points. The benefit from Shasta Dam at points belo¥ 
Butte Basin, with the basin operating as at present, § 
insignificant except in extreme cases, of a frequency 
about once in 100 years, in which it might result 
eliminating flood damage amounting to millions 
dollars caused by levee failures or overtopping. » 

By remedying the intrusion of salt water into the ae 
of the Sacramento and San Joaquin rivers, Shasta Dat 
eliminates from consideration federal participation 11 ™ 
construction and operation, at great cost, of locks a 
structures to prevent such intrusion. Taking mt 4 
count this item as well as the direct benefits to navig20" 
and flood control on the Sacramento River. genera # 
federal benefits from the construction of Shasta Das 
warrant a special direct participation by the War Depa" 
ment of $12,000,000 in the cost of the structure. 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


TVA Studies Questioned and 
Defended 


ro rue Eprror: In the October issue, page 622, T. B. Parker 
makes certain statements involving my name and concerning 
engineering work done by me on a proposed system of flood control 
i the Tennessee Valley. This work formed the basis of my 
vestimony in December 1937 before a three-judge federal court at 
Chattanooga, Tenn. 

He states that my estimate of cost ‘‘of $81,000,000 for a single- 
purpose flood control system’”’ of dams and reservoirs on tributaries 
f the Tennessee River (the so-called Kurtz plan) has “‘been shown 

, be entirely inadequate, probably not more than half of the 
proper figures,”’ and “‘considerably less than the costs estimated by 
army engineers for the same sites.’’ So far as I can ascertain 
Mr. Parker has never made public any engineering data to support 
‘his statement. On December 3, 1938, as a witness before a Joint 
Committee of Congress he referred to the “‘grossly underestimated 
-ost in this proposed so-called Kurtz system for flood control,” 
but his only evidence in support of that characterization is quoted 
herewith in full as follows: 

Now, if the reservoirs, however, were completed as proposed, 
the cost would be very materially in excess of this $81,000,000, as 
is evidenced by an examination of estimates for similar reservoirs 
nade by the Corps of Engineers, and recorded in House Document 
259, recently referred to; and also in House Document 328. 
These estimates of the army engineers cover all but about four of 
the reservoirs proposed. Taking the assumed estimates and com- 
ining them with the estimates of the TVA engineers on these re- 


nd $150,000,000, as compared with the $81,000,000 given by 
Kurtz.” 

It should be noted that all the estimates in House Document 328 
are army engineers’ estimates based on combined power, naviga- 
ion, and flood control and thus do not apply to my single-purpose 
flood control project. And House Document 259, prepared by 
the Mississippi River Commission, discloses no engineering data 
as to the designs and no details of the estimates, other than the 
totals for three major items of each project, denoted as ‘‘construc- 
tion,” “flowage,”’ and “‘railroad, highway, and other damages.”’ 

Upon such so-called ‘“‘evidence,’’ Mr. Parker has presumed to 
liscredit my estimate, which was based upon specific and detailed 
lesigns prepared by me for 18 of the total 19 dams comprising my 
single-purpose flood control project. My figures were also based 
ipon actual contract unit prices for a similar single-purpose flood 
ontrol system constructed under army engineer designs and super- 
vision. My estimates required the services of 12 engineers as well 
as my own practically undivided attention over a period of 3'/; 
months. Mr. Parker, on the other hand, relied on estimates made 
by TVA engineers for only 4 of the 19 dams of my project. For 
the remaining 15 dams he merely “‘examined’’ the work of others 
and took what he calls ‘‘the assumed estimates”’ for those 15 dams. 

Further, Mr. Parker characterizes my estimate as a “claim,” 
typical” of ‘adverse statements and charges made in the course 
i recent controversies which have been of a political rather than 
i engineering character.’’ This is so worded that it casts op- 
probrium upon my reputation as an engineer, and even impugns 
my motives in exercising a professional right to express myself on a 
technical subject 

Forp Kurtz, M. Am. Soc. C.E. 
New York, 


_lo THe Eprror: My discussion of the construction program of 
ie Tennessee Valley Authority as presented at the Chattanooga 


Meeting and published in abridged form in the June 1939 issue of 
“IVIL ENGINEBRING consisted of a brief account of the general 
»Jeclives, administrative features of engineering organization, and 
— plishments to date of the TVA. No reference was made to 
he political and engineering controversies with which the TVA has 


II! 


had to contend since its inception, nor were any personal remarks 
included. In the discussion of my paper, however, the Kurtz 
Flood Control Plan was mentioned, along with several other con- 
troversial features, and it seemed necessary that I make a specific 
reply to certain statements which to me appeared inaccurate. 

The flood control plan advocated by Mr. Kurtz consisted of 19 
single-purpose flood control dams on various tributaries of the 
Tennessee River. Fourteen of these were identical in storage 
capacity with those proposed by the Corps of Engineers in House 
Document 328, and comparable estimates of the others were made 
from data available in TVA files. The TVA did not make esti- 
mates of cost for all the sites suggested by Mr. Kurtz, since con- 
struction of these dams is not proposed, and the army estimates 
appeared adequate. The army estimates showed separately the 
cost of dam, reservoir, navigation facilities, and power plant. In 
comparing the army estimates with those presented before the 
Joint Committee of Congress by Mr. Kurtz, the figures given by 
the army engineers for the cost of dam and reservoir only were in- 
cluded, with cost of navigation features and power plant deducted. 

The total cost of the 19 reservoirs as computed largely from these 
army estimates was in round numbers $146,000,000, as compared 
with Mr. Kurtz’ estimate of $81,000,000. Comparison with costs 
of projects since constructed indicates that the army estimates in 
H. D. 328 may be considered to be fairly indicative of actual cost 
and certainly not twice too high. 

Foundation conditions for dams in this region are very uncertain. 
Estimates made without benefit of foundation drilling are at best 
indicative only and should, if possible, be reviewed in the light of 
experience gained in actual design and construction of dams in the 
region. 

As Mr. Kurtz states, the estimates of H. D. 259, prepared by the 
Mississippi River Commission for single-purpose flood control 
dams, are not in detail. However, the volume of storage and 
estimated cost of each reservoir in this report agree fairly well with 
the estimates for the same sites given in H. D. 328 after deducting 
navigation and power costs. 

The foregoing is not an argument but a statement of fact. 
There is no intention to reflect upon Mr. Kurtz’ integrity or repu- 
tation, and certainly no desire to discuss the issue further than is 
necessary to answer criticism. 


T. B. Parker, M. Am. Soc. C.E. 
Chief Engineer, Tennessee Valley Authority 
Knoxville, Tenn. 


[Note: Discussion of the paper by Mr. Parker, previously closed 
with the October 1939 issue, has been reopened by the Committee 
on Publications for the single purpose of accommodating this discus- 
sion and author’s final rejoinder. Editor. | 


Flood Flow Data 


Dear Sir: In his article on “Possible and Probable Future 
Floods,”’ in the November issue, William P. Creager has done a 
real service in bringing together and reviewing our ideas of maxi- 
mum flood flow as they have been changing since 1890. However, 
in his interpretation of the data which he presents, Mr. Creager 
makes the following statement: ‘‘There is no evidence that 
climatological conditions are changing perceptibly, the upward 
trend of the curves . . . being due solely to an increasing number of 
gaging stations and an increasing period of record.” 

The writer agrees thoroughly with Mr. Creager’s major objective 
behind this article—namely, that there must be a great many 
spillways in this country of inadequate capacity and, therefore, a 
great many unsafe structures. He agrees with him, also, that the 
evidence of climatological change, if any, is slight. 

He believes, however, that Mr. Creager has completely ignored 
the fact that the whole water flow regime of the drainage basins 
of the United States has been steadily and progressively altered as 
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the result of our occupation and development of the areas, that this 
fact has been particularly marked since 1890, and that the change 
is still going on 

Phere is good evidence that our occupancy and use of the land, 
particularly in the Mississippi Valley and Great Plains regions, 
have resulted in reduced values of infiltration rates for great parts 
of these areas as they are active during precipitation periods, and 
that, in consequence, greater proportions of the rainfall are ap- 
pearing asrunoff. This, however, is probably not the most serious 
change in regime, the more important increase in flood flow in the 
streams actually resulting from the introduction of conditions 
which facilitate and speed up the concentration of runoff to and 
along stream channels 

Probably the most important changes of the land surface with 
respect to the facilitation of runoff have resulted from the intro- 
duction of land drainage, from the extensive development of gullies, 
and from the increasing network of highways with the very ex- 
cellent drainage that is being provided for them. The result of 
these three operations has been to permit excess rainfall on the land 
to arrive at stream channels not in increased volume, but at greatly 
increased rates 

In addition to these changes which have increased the rate of 
flood flow into the valleys of the major streams, there have been 
major changes in the streams themselves—at least in streams in 
alluvial valleys. As an example of this, at a recent public hearing 
in the Southwest, it was stated that between two points on the 
Canadian River, the river mileage at the time of settlement was 
170, the channel width from bank to bank about 100 ft, the channel 
depth below ordinary bank level possibly 25 ft, and the banks and 
bottom lands were heavily overgrown. At the present time the 
river mileage between these points is approximately 40, the bank- 
to-bank width of the channel approximately 2,000 ft, and the 
channel depth possibly 6 ft; the bottom lands are entirely in culti- 
vation, and timber and undergrowth have practically disappeared. 
It takes very little imagination to see what such a picture means to 
change in flood flow. If such an alteration has occurred through- 
out most of the length of the Canadian River, it is easy to imagine 
that floods at the mouth may be occurring from much shorter and 
more intense storms than would have been critical to this basin in 
the early days. 

The writer is not familiar in detail with the conditions of the 
Republican River valley in 1935, or of the valleys of the Texas 
streams in 1935, but undoubtedly the water flow regime of both 
of these basins had been materially altered during, say, the 25 
years preceding. Even though the storms that caused these 
floods may have been the greatest of record, it seems reasonable 
that the great increase in recorded peak flows should not be charge- 
able solely to that fact 

Possibly the changes in land use which are responsible for the 
change in regime have about reached their limit, but it seems pos- 
sible that the consequences of these changes in alteration of stream 
flow characteristics have not yet been fully realized. 

If the premise which the writer has set out here is even partially 
correct, it would indicate the futility at this time of further studies 
of stream flow variation on the basis of probability of occurrence of 
natural phenomena alone. It would seem more reasonable to 
make such studies only with respect to storm potentialities and 
probabilities of occurrence than to attempt to evaluate flood flows 
in light of existing physical conditions of the drainage basins them- 
selves 

W. W. Horner, M. Am. Soc. C.E. 
Consulting Engineer; Professor 
in Charge of Hydraulic En- 
gineering, Washington 
University 
St. Louis, Mo. 

Dear Srr: Mr. Creager’s article, “Possible and Probable 
Future Floods,”’ in the November issue, questions the reliability 
of the probability methods along the lines developed originally by 
the late Allen Hazen in the determination of floods for spillway 
design. As one who assisted in making these methods (which Mr. 
Creager refers to as ‘“‘now obsolete’’) available to engineers in 
general, the writer submits the following comments on Mr. Creag- 
er’s statements. 

It is not necessary to discuss the various probability or “‘statis- 
tical’’ methods, as they have been analyzed and compared in U.S. 
Geological Survey Water Supply Paper No. 771. The important 
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thing is that the theoretical probability formulas, such as the 
Pearson formulas used by the writer, or the curves proposed by 
R. D. Goodrich or J. J. Slade, Jr., represent mathematica] pro. 
cedures that may be applied to any set of statistical data The 
reliability of the results so obtained depends on the accuracy ang 
comprehensiveness of the original data. The Pearson curves, for 
example, have been extensively used in actuarial work and in 
general statistical analysis. If they are now “obsolete” in studies 
of hydrology, it is not due to any basic errors in the mathematica) 
method, but rather to misapplication 

The writer has always realized the danger involved in applying 
such theoretical formulas to short-time records, and then attemp; 
ing to estimate occurrences with a probability of once in 1,009 or 
10,000 years. The weakness of such procedure has been ep. 
phasized by numerous authors. It is obviously preposteroys ;, 
attempt to compute a 10,000-year flood from a 10-year recor: 
The longer the original record, the mere reliable the results will 
become. The mathematics, however, can only be considered , 
guide in interpretation of whatever data there may be at hand 

The probability methods may be applied to rainfall records a; 
well as to stream-flow data. And since the former are generally 
much more extensive than the latter and often cover a considerable 
number of years, they may be much more suitable for such analysis 
Mr. Creager gives a hint of some such procedure, when he speaks 
of ‘the probability of a storm, of greater magnitude than any tha 
has occurred in the past, centering over a given drainage area 
Probability analysis is also an important adjunct of the “rational 
method” of constructing a hydrograph of maximum expected 
flood, and should be adapted to similar use in connection with the 
unit-hydrograph method 

The probability methods have undoubtedly been misunderstood 
at times and applied to data for which they are not suited, but this 
does not warrant the statement that such methods have no field 
of application in hydrology. 

Mr. Creager attempts to show in his Fig. 7 that there is a definite 
trend towards increasing flood maxima as the records become larger 
This infers that, in each decade, there is at least one flood that is 
larger than in any previous decade, but this is not consistent with 
actual long-time records. The propriety of making an analysis 
of floods of the entire country, without considering the widely 
varying topographic and climatic conditions under which they 
occur, may also be questioned. 

It would be very helpful, in any study of flood probabilities, if 
the absolute maximum possible flood at any particular site could 
be determined. Several of the theoretical methods provide curves 
which have an upper limit, and their application would be facili- 
tated if that extreme limit could be closely estimated. Any other 
known hydrologic facts should also be used in connection with a 


probability study. 
H. ALDEN Foster, M. Am. Soc. CE. 


New York, N.Y. 


In response to the various comments on my 


To THe Eprror: 
I am afraid that 


paper perhaps I can clarify the issues somewhat. 
I have not made my position on probability methods quite clear to 
Mr. Foster. I do not question the accuracy of probability methods, 
provided they are based on reliable data. However, while I recog 
nize that they are still applicable “‘for special cases where the fr 
quency of smaller floods is to be studied,"’ I consider that the longest 
records available in this country do not alone constitute reliabk 
data upon which to base the determination of spillway capacity 
Therefore I made no claim that the method has “‘no field of applica 
tion in hydrology.” The coefficient of variation in probability 
methods is also useful in comparing the flood characteristics of ont 
stream with another. 

Mr. Foster questions the use of data from the entire country ® 
constructing my Fig. 7. I have explained that I used the entire 
country “in order to have the greatest possible quantity of date 
from which to work,”’ and that “‘conclusions would be the same 
were any sections of the country similarly used.” 

I do not understand the statement regarding “‘at least one flood 
that is larger than in any previous decade.”” However, ! did not 
intend any such inference, at least as applied to any one river Mr 
Foster is hopeful of determining “the maximum possible flood at 
any particular site.” I can only wish him luck in his endeavor 
since I believe this to be impossible. 


Mr. Horner believes that the ‘“‘whole water flow regime of the 
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asins of the United States has been steadily and pro- 
altered as the result of our occupation and development 
tne ’ While I see distinct evidence of this in small areas, 
larly in urban areas, I have no positive evidence that 
iterially affected the very large areas. However, if such 
it adds one more factor to the tendency for the envelop- 
f record floods to increase with time. 


drainag 


ing curve 0! 
WituiaM P. Creacer, M. Am. Soc. C.E. 
Buffalo, N.} 


Railroad Problem Reflects General 


Conditions 


To rue Eprror: Colonel Wilgus’ article on “‘Nationalization of 
the Railroads?” in the October issue, is very interesting and schol- 
arly, but I believe the plight of the railroads is no worse than that 
of many other industries in the United States at present, and that 
this deplorable condition is due to the boosting of wages above 
their market value by monopolistic or legislative methods. When 
wages are again determined by the value of the production in 
cordance with the law of supply and demand, the railroads and 
ther industries will be able to operate at a profit, and there is 
nothing else that will make this possible. If Group A of the pro- 
jucers demands, in exchange for its product, double what Group B 
is able to produce, only one-half of this product can be sold. 
rherefore Group A will receive no more than if it had sold all of its 
sroduction for what Group B had to offer (the market price); in 
the latter case the total production would be 33'/;% greater. 

Organized labor in the building trades, coal mining, railways, 
merchant marine, and other industries is demanding in exchange 
for its services more than the balance of the people are able to pro- 
iuce. Therefore the government is forced to borrow huge sums of 
money to make up a part of this shortage of buying power, and 
there are still 11 million unemployed because no profit can be made 
by theiremployment. The political power of labor has become so 
great that compensation for services is being determined by law 
ind union rules instead of by the value of the production. This 
will destroy the efficiency and initiative of the American working- 
men, which is what has enabled them to earn higher wages than 
an be paid in other countries. 

For the years 1930 to 1934, inclusive, the national income paid out 
ceeded the value of income produced by 26,420 million dollars. 
hat sum is the difference between wages paid and the value of the 
production. Since 1934 the government has been forced to help 
neet this deficit, largely by borrowing. The transportation indus- 
try paid out more than it took in for 7 out of the 9 years from 1929 

) 1937, inclusive, and six of the other industries lost money in all 
nine years. Four out of the five public utilities in which I hap- 
pened to own stock went into receivership, with a loss in the value 
of the stock of 237 to 1. The financial condition of the railroads, 
bad as it is, is not much worse than that of many other industries. 

If the carpenters now idle were allowed to work for wages that a 
majority of the people could afford to pay, there would be no hous- 
ing shortage and millions would be employed. Before the war the 
employee class received 55'/2% of the national income and now 
this class receives 67'/»%. The buying power of annual wages of 
the employee class (from 30 to 40 million persons) has increased 
1% since 1914, and the buying power of hourly wages received by 
ganized labor has doubled or tripled. 

[t is because of the political power of the railro 1° sions that the 
railroads are forced to pay millions of dollars fe cs chat are 
not rendered. Capital outlay or reorganizatio' save labor ex- 
pemse Is useless when the unions are able to prevent ihe displace- 
ment of labor. Government ownership would make matters worse 
rather than better, because not only wages but rates would be 
regulated by politics rather than economics. Government in busi- 
ness on a large scale would be economically possible only if all 
employes s of the government were deprived of the right to vote. 

ie problem of the railways is the same as that of the nation and 
an be solved in the same way—restore the liberty of every man to 
“armas much or as little as he is capable of doing. 


ARTHUR B. Footsr, M. Am. Soc. C.E. 
Consulting Mining Engineer 
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Simplified Design of Box Culverts 


To THe Eprror: The article, ‘Simplified Design of Box Cul- 
verts by Moment Distribution,”’ by Victor W. Sauer, which ap- 
peared in the December issue, makes certain assumptions for the 
solution of a single and a double box culvert. In the solution of 
structures it is permissible to make certain assumptions but the 
assumptions should be in accordance with existing conditions, and 
the writer does not see any fundamental reason for assuming that 
the downward load on the top slab is the same as the upward load 
on the bottom slab, and that the load is uniformly distributed on 
the side walls. 

With a slight modification of the moment distribution method 
the solution for a single box culvert with a different load on the top 
slab from that on the bottom slab, and with the side pressure 
varying according to a triangular loading, is accomplished in a 
very short time. For the double box culvert the modification will 
not apply, but even then the moment distribution will solve the 
double box culvert in a few minutes, if the proper loading condition 
is used. 

As an example, take a single box culvert as shown in Fig. 1. 
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Fic. 1. CuLVERT LOADING FoR TypPpiIcaAL EXAMPLE 

The frame is considered as having no weight, and the length is 1 
ft. The relative stiffness factor of the top and bottom slab = 
1,000/20 = 50, and to shorten the moment distribution method 
multiply this stiffness factor by '/,, making it 25. This slight 
modification is theoretically correct for the above symmetrical 
structure and for symmetrical loading about the center line for the 
top and bottom slab, but the loading on the top and bottom slabs 
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need not be equal just as long as the load is symmetrical for the 
particular span. The stiffness factor for the side walls = 800/10 


= 

Figure 2 gives a line diagram showing that the fixed end moments 
an = +150.0 kip-in., 4p = —16.0 kip-in., = +24.0 
kip-in., and M"p¢e = —100.0 kip-in. (Moments tending to rotate 


a joint clockwise are considered positive.) 
At points D and A are shown the distribution percentages which 


) = ~ = = = 
for DC 80 + 25 23.8% AB and for DA 30 + 25 


76.2% = AD. The carry-over factor is '/:, for all members are 
considered as having a constant moment of inertia for the entire 
length. On account of the slight modification of multiplying the & 
factors of members AB and DC by '/; there will be no carry-over 
moments in spans AB and DC, and the carry-over moments are 
only required in span AD. Starting at joint D, Fig. 2 gives all the 
balancing moments and carry-over moments, and the final mo- 
ments My, = +104.7 kip-in. and Mpc = —64.5 kip-in. The 
final moments by the slope deflection method are Myg = — 104.6 
kip-in. and DC = + 64.4 kip-in. 
A. W. FIscHEerR 
Construction Service Velerans 
Administration 

Washington, D.C. 


Status or Prestige 


To tHe Eprror: Over a considerable period of years many 
articles have appeared on the general subject of professional 
status. Two points are noticeable in connection with these 
articles—their number has been increasing steadily in the last 
few years, and the reasons offered by the writers for unsatisfactory 
status are seldom, if ever, in accord 

That the standing of the profession in public esteem is unsatis- 
factory seems the only point of unanimity. Nor has there been 
apparent recognition of the fact that public, or common, knowledge 
of the engineer’s work, approval of his attitude, and respect for his 
judgment have improved at least a little in the course of those 
years. The reasons offered for this condition cover a wide range 
and reflect a wide divergence of opinion as to what constitutes 
the desiderata that serve to make up “‘status.”’ 

In considering our own case let us eliminate what might be 
classed as the ‘‘talking professions’’ (theology and teaching) and 
include only the other ‘‘working professions’ (law and medi- 
cine). This is without reference to whether or not Webster in- 
cludes us in the definition of ‘‘professions,’’ meaning of course 
learned professions in contradistinction to the generic term ‘“‘pro- 
fession’’ as applied to any vocation. 

The observation has been made that the engineer is less well 
known in his community and takes a less active part in community 
affairs than the lawyer or physician. This is quite true, and the 
reasons for it are obvious. It is, for instance, an integral part of 
the physician's building up of his personal position to ‘‘mix, get 
acquainted, join the clubs.”’ 

The engineer, on the other hand, barely becomes established in 
one locality when his work there is done and he moves on. Even 
if he is the ‘“‘head”’ with an office and permanent residence back 
in the home town, his case is not much better as he is away so 
much it is impossible to maintain the close touch with his neigh- 
bors on which social and political influence so much depend. 
Another reason offered is that he so frequently works on a salary 
that he must consequently be subordinate to others. The obvious 
superficial answer to this is, ‘‘so does a judge, so does a mayor.”’ 

While is is true that the majority of salaried jobs are subordinate, 
it is not the payment of salary, per se, that makes them so. In 
industry a directorship more frequently means direct representa- 
tion of a certain block of stock, and in public work a commissioner- 
ship more frequently means the payment of a political debt than, 
in either case, any attempt to apply special knowledge to a specific 
task. For this reason we frequently see lawyers or editors at the 
head of government commissions and lawyers or bankers on the 
directorate of enterprises, concerning which they have but super- 
ficial, if any, knowledge 

All these factors have undoubted weight, but are not the basic 
fact underlying our unsatisfactory niche in society, which occa- 
sioned Dr. Morgan’s recent observation that the engineer in 
private practice is a rapidly disappearing species. 
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In the beginning the engineer was promoter, financier, ¢: signer 


builder, and probably operator, all in one. Through gradua 
evolution, hastened perhaps by specialization, he has become 
merely the designer of another's project, financed by a second 
and executed by a third. Thus he is only one link in a chai, 
And so, having surrendered two-thirds of his function, he has 
left the determination as to when, how, and under what condition. 
his technique shall be applied, to groups with less comprehengsiy. 
knowledge than his own. 

C.C. Muus, M. Am. Soc. Cp 
Chicago, Til. 


Pitot’s Place in Engineering 
Hydraulics 


To tHe Eprror: It is a great satisfaction to those who are ip 
terested in the history of engineering to know that Profess, 
Kirby’s painstaking and patient efforts have led to the discover, 
of a portrait of Henri Pitot (see his article in the December issy¢ 

Pitot was one of the first to question the theoretical conclusions 
of some of the scientific workers of his day in the field of liquid floy 
and to advocate and undertake experimental investigations ¢ 
flow under the conditions of engineering practice. He thus pio. 
neered in a movement which led to the development of an age o 
empirical hydraulics to which his successors in France, notably 
Chézy, Darcy, and Bazin, as well as some American workers syci 
as Francis and Hamilton Smith, made notable contribution: 
Through the efforts of these men, the engineer was supplied wit) 
much practical, valuable, and useful data on liquid flow. The 
accumulated a great mass of technical information, on which tly 
great hydraulic works of the present as well as earlier days hay 
been based. It is only in recent years that we have begun : 
bridge the gap between the empirical hydraulics of the enginee 
and the theoretical hydrodynamics of science. For two centuries 
the practical hydraulics which Pitot did so much to establish was 
the sole source of information available to the engineer in answer 
ing, not exactly but effectively, the ever-pressing problems o 
hydraulic design. 

One small item in Professor Kirby's paper requires a bit of 
modification. The statement that ‘Castelli was the first to reason 
clearly that velocity multiplied by cross-section gives quantity of 
flow’’ may be technically correct, but there is a remarkable, very 
early pronouncement of Hiero’s on this point which is of interest 
Hiero was active sometime around 200 B.C. to the beginning of the 
Christian era, though the exact date is not known. In Sectior 
XXII of his ‘‘Dioptra,”’ he discusses the measurement of the flow of 
a spring. After describing seasonal variations in flow as due t 
variations in rainfall in the mountains, the source of the supply, be 
then states that the spring must be walled up all around and: 
square pipe built into this wall through which the water is thus 
forced to flow. If the depth of flow is 2 digits and the breadth o 
the pipe 6 digits, the flow is said to be 12 digits. 

This is in absolute agreement with Roman practice whic 
measured flow by cross-section, as was the practice in ancient times 
—that is, they failed to appreciate the effect of velocity. Not s 
with Hiero. He goes on to say that to know properly the yield 0 
the spring, we must know not only the area but also the velocity 
He states that we must build a reservoir below the spring a 
measure the volume of water that collects in a certain period ¢ 
time, which is to be noted by a sun-dial. From this measuremet 
we may estimate the total flow for a day and, furthermore, if (™ 
second method is used, the size of the pipe which conducts t 
water from the spring is unimportant, 

Unfortunately, Hiero’s reasoning was ignored or lost sight & 
and had to be rediscovered by Castelli after the lapse of som 
fifteen centuries or more. Clemens Herschel in his famous tras* 
lation of Frontinus tells the story of » = V2gh and reminds us that 
when the teacher writes this basic hydraulic equation on the blac 
boards of the world today, he should recall that it took man ™ 
thousand years of thought and study to discover and relate these 
three symbols. Hiero could have saved man many years of efor 
but, apparently, Hiero was fifteen centuries ahead of his tm 

James K. Frvcu, M. Am. Soc. C.E 
Renwick Professor of Civil Engineer™ 
Columbia University 
New York, N.Y. 


Vou. 19, No, 


of Sch 
mistor 
Harv: 
was 
year | 

Wit 
fession 
energe 
neerin 
ontin 


exnibi 


mm eVer si 


10gan 


all poss 
Plotting 
YMC 


awake 


= 
$ | if 
| 
. 
= 
( 
q 
a 
4 
pic 
§ gan 
‘ q fath 
a mos 
and 
His 
also 
4 
figut 
is re 
Wh 
alon 
peop 
Tl 
of hi 
wher 
tion 
West 
great 
educé 
Fast, 
that 
to th 
me that n 
life has 
thusias 
heey ‘ 
ain, @ 
q For 
Iresh f 
ma pr 
held 
iSter 
4 the pal 
por 
Ol they 
— a 
After 
a 
are—Hy 
Stifling | 
3 


No.2 


designer 
th gradual 
as become 
second 
in a chain 
on, he has 
Conditions 
ipre hensive 


|. Soc. CE 


ng 


who are in 
t Professor 
e discovery 
nber issue 

conclusions 
liquid flow 
tigations of 
le thus 
of an age of 
ce, notably 
rorkers such 
ntributions 
ipplied with 
low. They 
n which th 
r days hav 
re begun t 

he engineer 
wO Centuries 
stablish was 
r in answer 
problems ot 


res a bit of 
rst lo reason 
quantity of 
rkable, very 
s of interest 
inning of the 

In Section 
f the flow of 
w as due to 
ie supply, he 
round and 4 
vater is thus 
e breadth ol 


uctice which 
ncient times 
ity. Nots 
the yield 
the velocity 
> spring and 
xin period of 
measurement 
rmore, if this 
conducts the 


lost sight o 
of som 
amous trals 
ninds us that 
on the black 
ook man 
relate thes 
rears of effort 
his time 

CE 

| Engineers 


= ever since. 


thusiasm 


'resh from college. 


SOCIETY AFFAIRS 


Official and Semi-Official 


John Philip Hogan—President for 1940 


Ove New President, John Philip Hogan, is a generous contribu- 
Middle West to the East and to the engineering profes- 
son in general. Like many another promising young man he ap- 
olied Horace Greeley’s famous advice in reverse. That is, he be- 
on in Chicago, where his 
father was a well-known 
attorney, but he has spent 
most of his mature years 
and all of his professional 
life on the Atlantic Coast. 
His father, it is said, was 
also something of a political 
figure—a flair which the son 
is reputed to have inherited. 
Whether or not this is so, 
rtain it is that he has a 
jlecided bent for getting 
along easily with all sorts of 
people 

The switch in the locale 
f his life work was made 
when he came East for his 
lege work. From Illinois, 
the business and transporta- 
tion center of the Middle 
West, to Massachusetts, the 
great governmental and 
educational cradle of the 
Fast, wasquiteastep. But 
that was not all—he came 
to the oldest fountainhead 
f science and culture of the 
Commonwealth, 
Harvard College. There he 
was graduated in arts in 
1903, and in engineering a 
year later 

With this auspicious pro- 
fessional start, he entered 
energetically into his engi- 
neering work. And he has 
ontinued without fail to 
exhibit the same tendencies 
Typical of Jack 
Hogan is the fact, well rec- 
ognized by a host of friends, 
that no single activity in his 
life has lacked this same en- 
It is typical of 
him, a vital part of him. He works hard, and he plays hard. 

For example, his friends tell of one of his first jobs, when he was 
He was working far up state in New York, 
4 preliminary survey for the Catskill Aqueduct. In charge of a 
held party, he was driving himself, and the party too, like mad, 
even in sub-Arctic weather. A boarding house in High Falls, 
Aster County, where the ink is said to have frozen every night in 
the parlor, was the lodging place of most of the party, also the 
‘temporary ofice. Bright and early one winter morning a member 
{the party, in evident embarrassment, came to the Division Engi- 
apparently with some sort of a complaint in his system. 
“wah onsiderable coaxing he divulged that ‘“‘Jack’s driving us like 
“possessed on these surveys and then keeps us up in the evening 
potting them. What's more, he expects us to keep up with his 
Y M C A” the rest of the night.” “What do you mean by 
Y M CA?” “He is either taking us to parties or keeping us 
‘wake when he returns. And we even have a song ‘We are—we 
"e~Hogan’s Y.M.C.A.’" Shortly the culprit himself appeared, 
Suling his yawn; but he was very soon his old self, extremely wide 
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awake. His superior merely said: ‘‘Now, Jack, I don’t want to 
censor your conduct; but don’t you think your men after a hard 
day’s work are entitled to some sleep? And, by the way, what do 
you do for sleep yourself?’’ It was never necessary to repeat the 
admonition. But the song 
continued to be sung on oc- 
casion, bringing back memo- 
ries of the early days on the 
Catskill Aqueduct—and of 
Hogan’s exuberance of 
spirit. Later he became the 
trusted assistant to the Di- 
vision Engineer, and often 
took his superior’s place 
with credit. Today they 
are still warm friends, and 
associates in Society work. 

This energy Colonel 
Hogan carried into all his 
engineering work. The re- 
sults are well known to most 
American engineers, cer- 
tainly to those of the East. 
In succession he held posi- 
tions of increasing impor- 
tance in and around New 
York—on water supply, 
subways, utilities, dams and 
waterways, and finally at 
the New York World’s Fair. 
For the past 18 years he has 
been associated with the firm 
of Parsons, Klapp, Brincker- 
hoff and Douglas on im- 
portant engineering proj- 
ects, and during the last 14 
years he has been a member 
of the firm. His success in 
these varied activities is ap- 
parent from the mere state- 
ment that he served for a 
short while as acting deputy 
chief engineer of the New 
York Board of Water Sup- 
ply, and that he acted dur- 
ing the entire development 
period of the World’s Fair 
asitschiefengineer. Inall, 
about $100,000,000 worth 
of work was included in the latter job. He is now vice-president 
and chief engineer consultant for the fair. 

His various consulting engagements read like a list of the notable 
engineering projects of recent years. He has served the govern- 
ment, the U.S. Engineer Corps, various states, power and utility 
companies, manufacturers, municipalities, and in fact on all varie- 
ties of technical projects. To single out one is difficult, but per- 
haps mention should be made of his work over a number of years 
as director of the New York Water Power Investigation under the 
iate William Barclay Parsons, Hon. M. Am. Soc. C.E. 

At the outbreak of the War, John Hogan was division engi- 
neer on the Catskill Aqueduct. He entered the Army in May 1917 
as captain of what later became the Eleventh Engineers and served 
two years in France, reaching the rank of lieutenant colonel, Gen- 
eral Staff. He rose to the position of Deputy Chief, Topographic 
Service, A.E.F. His especial stint was in connection with the 
preparation of maps. It was said that his maps were so perfect 
that they even showed an apple falling from a tree. 

Colonel Hogan enjoys telling many stories of his wartime ex- 
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periences. For instance, there was the time he lay abed in the quarters for the men and their families. Problems of Providing 
morning, but so skilfully concealed under the blankets that the schools and churches, as well as entertainment, had to be met ; 
orderly did not notice him. With seeming impunity, the orderly Such questions interested Jack Hogan and he tackled the probj;. a = 
proceeded to go through all the personal belongings in the of- with the contractors as well as with the Board. As a result 4 3 ~ 

ficers’ quarters, even taking a “‘snifter.”" When he got through chapel was built, as well as a hall where entertainments and dances a - | 
rumaging, the Colonel reminded him: ‘There is a box of candy were held during the four or five years that the job lasted. q - 
you have overlooked.”’ Some of his experiences were not quite so happy. Take - . as 

How well he was able to contribute in all this work to the suc- _ instance the incident that occurred at Stone Ridge, N.Y., early on. to 
cess of the Allied cause is illustrated by numerous citations, such summer. It was near the old stone house which after the burning rt 
as the Distinguished Service Medal, the Order of the Legion of Kingston by the British became the seat of governmen; San Th 
d’Honneur, the Order of the Purple Heart, and the Conspicuous New York State. Automobiles were scarce in those days, so thy, pane: 
Service Cross the engineers had to hire horse-drawn buckboards. So great wx Str 
B& Characteristically, Colonel Hogan was strongly opposed to the the demand that the local liveryman bought unbroken horses ra 
idea of spending what he regarded as a very interesting war in an from the West and put them to work without ceremony | 
office in Chaumont. This, however, did not prevent him from On the day in question the peace of the sleepy village was roughly 
doing a perfectly enormous amount of work; 14 hours a day was broken by a terrific clatter. Onlookers were aghast to see one » : 
to him a normal stint these wild steeds charging down the road dragging a swaying buck 

During his work at Chaumont, his ebullience made him a wel- board behind. Suddenly the steed swerved and headed for a na I 
come companion. He was highly successful in ‘‘calling the craft row opening between a tree and a fence. The horse got through , 
from labor torefreshments.’’ Inthe organization of night revelshe successfully, but there was not room enough for the buckboard os 
was occasionally handicapped by some of his fellows who felt that There was a resounding crash and the terrified animal dashed op wa 
it was fitting to sing “Die Wacht am Rhein" and “Deutschland while the driver was catapulted through the air amid a shower o/ . - 
iiber alles” in the inky streets of Chaumont, on the way back to broken shafts and miscellaneous debris. His friends rushed oye, : 
billets. He showed both tact and force as a self-appointed M.P.in and picked up Jack Hogan—unconscious, but not for long. For ny 
controlling these disturbances. In fact one of the officers holds tunately for him—and for the work—he was only slightly injured i 
that throughout most of his career he has acted as a ‘‘suppressee’’ by this mishap. rot 
of jdisturbances rather than as an agent of authority. But he has No write-up of Colonel Hogan would be complete without mep Yor 
been interested in more than conviviality. Bothat Chaumontand _ tioning his happy home life. He was thought to be a confirmed I 
after the Armistice he was particularly successful in keeping hiscol- bachelor. For several years he and J. Waldo Smith, his chief jy 80) 
leagues, both English and French, happy. Sogreat washissuccess the Board of Water Supply, maintained bachelor’s quarters ; snd 
that he could easily have run for election asa member of the munici- gether. Then the Colonel married the charming and gracious lady rent 
pal council at Chaumont. Happily, he displayed thissame qualityin now Mrs. Hogan, his equal in grace and wit. A visit to their home 9 
his professional life. Of course he is a member of many societies, _ is a stimulating experience, as all his friends well know. ai 
including the national groups of civil, mechanical, and electrical John P. Hogan has made one continuous success of his profes x 
engineers. In the Society he has served as Director (1921-1923) _ sional career, by a judicious combination of hard work, technica Reg 
and Vice-President (1934-1935). ability, and spontaneous sociability. These same characteristic 

A similar example of his wide interest and his social abilities is of energy, dependability, and personality he now devotes to ser 
his early experience at High Falls on the Board of Water Supply ing the Society in its highest office. It may be recorded in ad In 
work. The contractor's forces found difficulty in securing living vance that his term of office will be a success. nt 

Highlhi 
ighlights of the Annual Report 
Complete Details to Appear in the Year Book, Part II of “Proceedings” for April 1940 

Ir IS PROFITABLE, occasionally, to take a look backward. With That-the nominal number of members does not show a considerabk 
that thought in mind, this report of the Board of Direction to the drop is accounted for by the fact that, by action of the Board 
Society deals not so much with circumstances as for only the year Direction, the dues of members of long standing were canceled 
1939, just closed, as it attempts to disclose present-day circum when it was evidenced that there was inability to pay. It was 
stances in relation to those of 15 and 20 years ago. The recent 
15-year period embraces two distinct experiences; a pre-depression 7000 T 
and a post depression experience, each 7 years long, centering on ed 
about a year of readjustment, the famous “1932.” 6000 

Membership has undergone a considerable change in the 15- 5 5000 
year period, 1932 being the first point of change. Membership on ~ rd 
December 31, 1924, was 11,170. On December 31, 1931, it was = 4000 
15,190, a net growth of about 4,000, or more than 35%, in 7 years. -- 
During the succeeding 8 years, the membership has increased only | 
810, a growth of only a little more than 5%. = wo : —_ 

More significant than increase in total nominal membership, how- 2000}-+—+—++ f 2. 
ever, is the change in age of the members as reflected by the number 2 P” ¢ alone 
of those in the Junior and the corporate grades, respectively. 1 000} 3 See. shen 
On December 31, 1924, there were 736 in the Junior grade, 6.5% Ador 
of the total membership. On Decemeber 31, 1939, there were 4,023 Work 
in the Junior grade; 25.1% of the total membership, 16,000. The Year mpk 
corporate membership, moreover, on December 31, 1939 is 349 less nm Py 
than on December 31, 1931, notwithstanding the transfer of GrowTH OF MEMBERSHIP he C 
nearly 1,200 Juniors directly into corporate membership in the not t} 
same period. A conspicuous detail in the loss in the corporate deemed that the interest of these members in the Society and thet ngine 
grades is observed in the annual number of deaths, an average contributions as members of Society or Local Section committ* on 
increase of 35% in the 7 post-depression years as compared with in the preparation of technical reports; in the writing of pape pande 


the 7 pre-depression years and in loyalty to the Society, was adequate offset against the! 

The year 1932 is a pivotal year as in that year civil engineers had revenue. More than a quarter of a million dollars income ¥* 
felt the effect of the depression in marked degree, an experience thus relinquished that the Society’s organization might no! ™ 
which was reflected in inability of members to pay the dues. seriously impaired. 
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, the Society owed $200,000 and had but relatively little 


a ed funds or available equities wherewith to defray that 
ahi ” In that year a current expense was the payment of 
oo 0) interest on the mortgage on its 57th Street property. 
Todas : mortgage has been paid off and the Society has property 


which rendered an income, in 1939, of approximately $65,000. 
The inge is due primarily to two circumstances. In that pre- 
period of 7 years, the Society grew rapidly in member- 
+h increasing gross income from dues and initiation fees. 


depress! 


hi 

rhe principal circumstance which led to an improved financial 
eondition, however, was the rental of the Society’s property on 57th 
Srreet. By the terms of a new lease of that property, net income 


fom that source was increased approximately $30,000 per year. 
fwo major trends are to be noted as progressive throughout the 
less per capita dues and more per capita 


entire 15-year period 


service to members. 
7. * 

In a review of the Society’s efforts to render an expansion of ser- 
+o its members, a period of 20 years, beginning January 1, 1920, 
fords a clearer view than does the 15-year period used to demon- 
rate membership and financial changes 

On January 1, 1920, the Society had a membership of 9,408. It 
cecognized 23 Local Sections. It had no Student Chapters. 
rhere were no Technical Divisions. Total expenditures in that 
vear were $216,531, and the net cost of its publications, $45,309. 
fotal pages were 3,067. It held only one meeting outside of New 
York. Total registration at the Annual Meeting was 923. 

[Twenty years later, December 31, 1939, membership totaled 
Now there are 63 Local Sections, 120 Student Chapters, 
Total expenditures in 1939 for cur- 
rent operations were $391,172. The net cost of publications was 
$72,717. Total pages were 5,840. Commonly, three Society 
meetings are held now, annually, outside of New York, although in 
1939 the proposed British American Congress had to be canceled. 
Registered attendance at the 1939 Annual Meeting was 2,480. 


and 12 Technical Divisions. 


* * 
In the pivotal year, 1932, dues collected were 18.7% less than 
in the peak year, 1930. A survey made by the Society’s Commit- 


ee on Salaries indicated some 45,000 to 50,000 civil engineers 


20 


— 
Bit Dues Collected 


Dollars 


32 33 34 35 36 37 38 39 
Year 


or Per CaprrtA SERVICE TO MEMBERS TO PER CAPITA 
Dues COLLECTED 


' 25 26 27 28 29 30 31 


RELATION 


ind engineering assistants to be out of employment and the total 
neome of the profession reduced probably 60%. The dues 
if 2,033 members of the Society were canceled as for that year 
Agencies for the registration and placement ef unem- 
ployed engineers were established by many of the Local Sections. 
\dopting a resolution, called the ‘“‘“Normal Program for Public 
Works Construction to Stimulate Trade Recovery and Revive 
Employment,’ the Board of Direction established a Committee 
on Public Works which it sent to Washington to be influential in 
the Congress and with departmental administrators. This was 
not the first move made in behalf of the reemployment of civil 
ngineers, the first being in October 1931, when a committee called 
upon President Hoover to suggest the establishment of an ex- 
panded mapping program. Nor was it the last. 
The post-depression period of the seven years 1933 to 1939, 
continued the efforts of the Committee on Public Works, ad- 
particularly towards the operations of the Recon- 
“ruction Finance Corporation and the authorization of the Public 


tressed more 
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Works Administration, agencies wherebyfederal credit was extended 
for worth-while public works construction. The Society’s officers 
supplemented this work by assisting actively in the organization 
of the Public Works Administration, the Civil Works Administra- 
tion and the expanded program of the U.S. Coast and Geodetic 
Survey. 

This entire post-depression period, while characterized chiefly by 
an intensification of efforts to improve the economic condition of 
civil engineers, has had its full share of expansion in its technical 
services. More Technical Divisions have been formed. Commit- 
tees at work under the supervision of these Technical Divisions 
now number 74. It is estimated that 1,460 members of the So- 
ciety are now aiding, in one phase or another, in the technical work 
of the Society. 

The Local Sections have been stimulated by increased financial 
assistance. Every member resident in the United States now be- 
longs to a Section and more than 6,0C0 are subscribing or support- 
ing members of Section activities. Direct financial support by the 
Society, together with local dues collected, enable Local Sections 
to expend more than $30,000 in 1939 in carrying out their work. 


* * 


Fundamentals seemingly capable of observation at this time 
are that the Society is in sound financial condition; its property 
well invested. Increased income, to permit of wider expansion of 
activities, seems now to be forthcoming from only increased cor- 
porate membership, more especially in the Associate Member grade. 
That there are many men, fully qualified for the corporate grade, 
has been demonstrated by surveys made recently. Activities are 
widely varied from highly technical, begun 87 years ago and now 
better than ever, to sincere and substantial efforts, more recently 
inaugurated, to improve the interrelationship of the civil engineer 
and the public. Improvement of the economic welfare of the 
profession seems to rest on the basis of centrally developed policies 
established as a guide to individual and local collective effort. 

Intensive development of professionalism, in both its ideal and 
practical applications seems now to be the immediately desirable 
further expansion of the Society’s efforts in its service to members. 

* * * 

The Employment Service has offices in New York, N.Y.; Chi- 
cago, Ill.; and San Francisco, Calif. The number of men placed 
during 1939 has averaged about 86 per month. 


* * * 


SUMMARY OF PUBLICATIONS FOR 1939 


Is- AverRacGe TOTAL 
sues PAGES Curs PLares 
PROCEEDINGS (monthly numbers) 10 16,430 1,856 468 
ENGINEERING (monthly 
numbers) 16,675 1,150 781 
TRANSACTIONS, Vol. 104 1 15,630 2,112 447 
Manuals, Nos. 16, 17 je 2 16,100 124 26 
Year Book , 1 16,942 560 5 
Aims and Activities 1 8,219 38 33 2 
27 5,840 1,760 2 


* * * * 

The attendance at the Reading Room during the year was 1 996. 
Two hundred and sixty-four periodicals are regularly received. 
Included in this number are many foreign periodicals, also a num- 
ber of literary magazines and daily newspapers. 


* * 


MEMBERSHIP OF TECHNICAL DIVISIONS 


City Planning 659 
Construction 3,118 
Engineering Economics 823 
Highways 1,409 
Hydraulics 2,001 
Irrigation 541 
Power 717 
Sanitary Engineering 1,241 
Soil Mechanics and Foundations 1,538 
Structural 2,632 
Surveying and Mapping 978 
Waterways 685 

Total . 16,342 


* * 

There are at present 120 Student Chapters, two new ones having 
been added during 1939—at Northwestern University and Armour 
Institute of Technology, the latter being the revival of a previous 
Chapter that was active in 1925 and 1926. 
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Brief Review of the 87th Annual Meeting | Bo. 


Series of Events, Wednesday Through Saturday, January 17-20, 1940, Proves Most Successfyj BG 


| NEITHER snow squalls nor the coldest spell of winter up to that __ Binnie, lives in England and was unable to be present. [; Was 
time was able to dampen the enthusiasm of the large gathering announced that Mr. Binnie would probably receive his Certificate & I 
assembled for the Annual Meeting. As a matter of fact, these later at the hands of the American Ambassador in London ha 
brief inclemencies only served to emphasize the fine winter days Six winners of Society prizes were present to receive their m att 
with which they were interspersed. From far and near members awards: C. A. Mockmore, the J. James R. Croes Medal; Stanjey : 
of the Society and their guests gathered on January 17, 1940, for M. Dore, the James Laurie Prize; Rufus W. Putnam, the Arthy, - int 
the four-day session of the Eighty-Seventh Annual Meeting. In M. Wellington Prize; Benjamin K. Hough, Jr., the Collingwood me fou 
all, about 1,900 participated in one or more of the events on the Prize for Juniors; Howard L. King, the Construction-Engineering mm che 
program. Prize; and Albert J. Schafmayer, the Rudolph Hering Meda) was 
In accordance with time-honored custom, the program of the Eugene L. Grant, Member of the Society, and son of the late Bp = var 
opening session on Wednesday morning centered about the con- Grant, co-winner of the Rudolph Hering Medal, had come frop, 
California to receive his father’s posthumoys ® for 
award. Director T. E. Stanton, Jr., repr » We 
sented Charles H. Lee, winner of the Noy. m Ho 
man Medal, who was unable to be present op m Ay 
this occasion. seri 
Reports of the Board, the Secretary, and bere 
the Treasurer, and a brief business meeting 
were also a part of the morning session i 
which was brought to a close with the enth: = son 
siastic introduction of the President-elect and 7 
the other new officers. President D. Div 
Sawyer completed a morning of efficient cop g Por 
duct of the meeting by a gracious presents = way 
tion of his successor, Col. John P. Hogan me The 
Immediately the roles were reversed, and me the 
Colonel Hogan in fitting words proceeded : 
bestow upon the retiring President the presid 
ing officer's gavel, suitably inscribed, as 
lasting memento of his successful year's pr 
labors. 
Luncheon, served in the Engineering So. 
cieties Building, was a popular event as usual 
In fact, so interested were the many men 
COLONEL SAWYER PRESENTS CERTIFICATES TO FouR NEw HONORARY MEMBERS bers that they were loath to surrender 
Left to Right: H. S. Crocker, H. S. Jacoby, J. M. R. Fairbairn, T. U. Taylor, D. H.Sawyer the room for the technical sessions which 
were to follow immediately, conducted by th 

ferring of honorary memberships and prizes. Four of the five Soil Mechanics and Foundations and the Sanitary Engineering 
newly elected Honorary Members received their certificates in Divisions. Meanwhile, the general Society meeting was getting 
person—Herbert S. Crocker, J. M. R. Fairbairn, Henry S. Jacoby, under way in the large auditorium. This consisted of a talk on 
and Thomas U. Taylor. The fifth recipient, William James Eames ‘The Standards of Professjonal Relations and Conduct,” given by 
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BEEFSTEAK SUPPER AND SMOKER AT Mecca TEMPLE, A FeaTer 


OF TH 


cessful 


t. It Was 
Certificate 
on 


Mead, Past-President and Honorary Member of the 
lowing an interesting general discussion, Frank 
irman of the Metropolitan Conference of Student 
ook over the conduct of the meeting. This Student 
mference had as its primary subject a discussion of 
Soial Status of the Engineer.”” The meeting was well 
.nd enthusiastically received by the many students in 
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the setting, including the picturesque garb of waiters’ white aprons 
and fantastic paper caps. But no photograph could give a fitting 
impression of the meal itself. Anyone with a carnivorous taste 
would relish this supper, and the liquid refreshment that went 
with it. Judging by the dexterity with which the large platters of 
food were polished off one after another, every one brought an 
appetite and ate with relish. Noise devices and colored balloons 
adiled to the gaiety. Following this, a floor show of dancing, 


ao two other meetings held at the same time, soil mechanics mu sic, and sleight of hand was provided. This unique modi- 
he Antes o the building of the New York World’s Fair, and the fication of the usual Society smoker seemed to meet with 
Stead ions for the Mississippi River bridge at New Orleans, were general approval. ; 

nainstses pal subjects of discussion in one session, while the other In the meantime, the ladies were not being neglected. In the 
~ Medal ted largely to the presentation of progress reports of the afternoon they were conducted on a behind-the-scenes tour of 
late B . ynmittees of the Sanitary Engineering Division. Macy’s department store, followed by a delightful tea in the store’s 


‘ome from 
ost humous 
Jr » Tepre 
the Nor- 
present on 


As usual, the banner social event of the Annual Meeting was the 
| dinner dance held at the Waldorf-Astoria that same evening, 
Wednesday. A reception for the incoming President and the 
Honorary Members constituted an interesting part of the program. 
\ judicious combination of good food, excellent music, and dancing 
served to make the evening a memorable one. Long to be remem- 
bered were the many social contacts in groups both large and small, 


restaurant. This vast establishment offered many interesting and 
instructive sights to the large group of ladies and the trip was 
acclaimed a great success. In the evening those who could do so 
went to the Radio City Music Hall, where they enjoyed a high- 
grade entertainment of music, stage show, and moving pictures. 
Mention should also be made of the many luncheons and dinners 
held in connection with the Annual Meeting by college engineering 


op nhanced by the setting of a dignified and beautiful ballroom. ae groups. Get-together luncheons on Thursday were held by the 
g anion The daylight hours Thursday were devoted to SIX Technical Divi- Brown Engineering Association, the Chi Epsilon Honorary Civil 
the ty son sessions. Sewage problems of special local interest and others Engineering Fraternity, and the M. I. » 2 Alumni. In the evening, 
t-elect paw f greater scope made up the program of the Sanitary Engineering dinners were scheduled by engineering alumni from the University 
at D " Division. A symposium on Organization and Operation of the _ of Illinois, Lehigh University, and others, who gathered informally 
ee Port of New y ork” was the feature of the meeting of the W ater- at the Beefsteak Supper, and by the { niversity of Pennsylvania, 
presenta ways Division, which had both morning and afternoon sessions. which met separately. _ Similar gatherings on Friday included the 
P. Hogan The principal topics scheduled for discussion on the program of Columbia Engineers dinner, a dinner of the Cornell Society of 
reed. and the Soil Mechanics and Foundations Division were ‘The Design Engineers, the Harvard-Y ale-Princeton Annual Huddle, and the 
neaniied + of Building Foundations as Influenced by Developments in Soil annual meeting and dinner of the Thayer Society of Engineers of 
the presid Mechanics,’ and “Settlement Due to Excavation. A proposed Dartmouth College. On Saturday the Clarkson College Alumni 
thed, 0s manual on “Selected Bibliography on Soil Mechanics’ was also scheduled a series of events, including a dinner 
ful year's presented at this session. The Highway Division considered the Concluding sessions were held on Friday morning by a number 


leering So- 


topics, 


Channelization of Motor Traffic,” and ‘Investigation of 
the Expansion of Concrete as Influenced by a Chemical Reaction 
Between the Type of Cement and Type of Aggregate.’’ The 


of the Divisions. The Structural Division scheduled a progress 
report and two final reports; and in addition problems of concrete 
design, current state highway department practice in the design 


wae oa subjects scheduled for discussion on the Structural Division's pro- of abutments, and concrete slabs were also discussed. The Power 

qurvender gram were ‘Fatigue Failures in Service, “Review of European Division enjoyed a panel discussion on its policy and program for 
ena which Data on Fatigue and Impact in Structures,’ and “Critical Review future work, and the City Planning Division also met. The prin- 
ted by the of Static and Fatigue Tests of Riveted Joints.” cipal feature of the latter program was a symposium on ‘‘Com- 
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Thursday evening the members and their guests met at the 
Mecca Temple Casino. It would be more accurate to say that they 
monopolized its facilities, which could hardly have accommodated 
another person. Tu many, this ‘“‘Beefsteak Supper,” was a distinct 
innovation. The photographs of the event will give some idea of 


munity Planning Measures to Be Undertaken During Neutrality 
as Part of a Preparedness Program.” 

These sessions ended in time to permit a large number of mem- 
bers to take in inspection and sightseeing trips in New York City 
during the afternoon. A tour of the rapidly progressing Queens- 
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Feature 


OF THE ANNUAL M®ETING IN NEW York, Draws LARGE ATTENDANCE 
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Midtown Tunnel proved most popular. The Society was the first 
outside group permitted to inspect the extensive project, starting 
from the Manhattan side and continuing all the way through. 
Other interested groups of members visited engineering labora- 
tories—one for sanitary engineering at New York University and 
another for soil mechanics at Columbia University. Still others 
enjoyed motion pictures shown by the New York Board of Water 
Supply at Headquarters, covering tunnel and dam construction 
and hydraulic model tests. 

One trip not on the advance schedule also proved most popular 
This started at Headquarters by bus, proceeding direct to the North 
Beach Airport near the World's Fair, now known as LaGuardia 
Field rhere a fine lunch was immediately served, following which 
the party was addressed by Mayor LaGuardia and invited to in- 
spect various city engineering features. The remainder of the 
afternoon was spent in visiting the air and seaplane terminals, the 
repair shops, and the vast new hangars under construction 

Similarly, on Saturday, a number of interesting options in the 
way of inspection trips were open. One group traveled by subway 
to meet at the housing project being prosecuted by the Metropoli- 
tan Life Insurance Company, known as “‘Parkchester”’ in northern 
New York City rhis is the most ambitious undertaking of its 
type to date-—-involving an expenditure of about $50,000,000. A 


VoL. 10, No; 
considerably longer trip was scheduled to inspect Parkway ang 
bridge construction throughout greater New York. It started ™ 
automobile from Central Park and proceeded north into southern 
Westchester County, then east and south to the Whiteston Bridge. 
then a long circuit was made through Long Island parkways as {,. 
as Rockaway Beach and return in the late afternoon by the Wor}q 
Fair and Triborough Bridge. Luncheon was enjoyed en royi, 
Park Commissioner Moses was the principal speaker at the exer. 
cises in connection with this stop. 

Still another trip permitted the inspection of sanitary projects ip 
New Jersey. This was held in connection with the annual meeting 
of the New York State Sewage Works Association, in the session. 
of which all day Friday many Society members joined, in return 
for similar privileges accorded its members at the Sanitary Engi. 
neering Division sessions of the Society on Thursday. The Saty; 
day inspection trip left in good time from New York City ang 
visited points in northern New Jersey, with lunch en route 

With these trips the Eighty-Seventh Annual Meeting came to, 
close. Much credit for its success should go to the various com. 
mittees who arranged the multitudinous details and who wer 
responsible for the smooth running of the various events. No 
detail seemed to have been overlooked, and so the entire meeting 
was voted on all sides to have been a complete success. 


Myddelton Cup Replica to Society 


Presentation by Ambassador Takes Place in Washington, D.C., January 9 


Berore ABpout 300 members and guests of the Society, the British 
Ambassador on January 9 made the formal presentation of the 
Myddelton Cup replica on behalf of the Institution of Civil Engi- 
neers. The ceremony took place at the Annual Dinner and Ladies’ 
Night of the District of Columbia Section in Washington, D.C., 
with President Sawyer and other national officers in attendance 

The cup, ‘‘a token of friendship and esteem”’ for the Society, was 
originally to have been presented by the President of the Institution 


Lorp LorHiaNn, British AMBASSADOR, PRESENTS CUP TO PRESI- 
DENT SAWYER AS Messrs. W. E. ReyNoips (Lerr) AND JOHN 
Carmopy Look on 


asa highlight of the British American Engineering Congress, planned 
for last September. The alternate celebration was arranged when 
war put an end to the Congress plans 

In his address Lord Lothian, the ambassador, referred at some 
length to the origin and significance of the cup. ‘‘Some of you may 
have wondered as I did,”’ he said, ‘‘why the Institution of Civil 
Engineers should have taken it as their model 

‘‘One reason for the choice lay no doubt in the intrinsic beauty 
of the cup itself. It is a fine example of the late sixteenth century 
English work, and the original was indeed thought worthy to be 
shown this summer at the British Pavilion at the World's Fair 
But I can discern another reason which I should like to think 
played some part in the decision. It lies in the achievements and 
even more in the character of Hugh Myddelton himself 

“Of Myddelton’s title to be considered a civil engineer I should 
be the last to speak in this company of experts. But you may, I 
hope, find some merit in the reasons quoted by the letters patent 


by which King James I conferred on him a baronetcy in 1622, They 
were as follows: ; 

‘l. For bringing to the City of London, with excessive charge 
and great difficulty, a new cutt or river of fresh water, to the great 
benefit and inestimable preservation thereof. [Lord Lothian was 
quick to explain the seventeenth century significance of ‘charge 
as ‘effort,’ both here and in third paragraph of his quotation 

‘2. For gaining a very great and spacious quantity of land in 
Brading Haven in the Isle of Wight, out of the bowells of the sea 
and with banks and dykes and most strange defensible and charge- 
able mountains, fortifying the same against the violence and fury 
of the waves 

‘3. For finding out, with a fortunate and prosperous skill, 
exceeding industry, and noe small charge in the County of Cardi 
gan, a royal and rych myne, from whence he hath extracted many 
silver plates which have been coyned in the Tower of London for 
current money of England.’ 

‘‘These achievements, it is true, are puny beside such modern 
achievements as the great New York, San Francisco, and Sydney 
bridges, the Boulder and the Grand Coulee dams, the Aswan Dam 
or the vast barrage across the Indus, and the latest triumphs of 
steel and concrete construction in your great modern buildings 
But they do unquestionably show that Myddelton possessed the 
true character of an Elizabethan Englishman. Of the ‘enquiring 
mind’ which was above all the mark of that age, he had his full 
share. 

“In this distinguished company, among you who are the heirs 
of his qualities, and of his profession, I venture to think Hugh 
Myddelton would have found himself very much at home 

‘Viewed in this way, I think that a replica of the Myddelton 
Cup is a most fitting vessel in which to convey to the American 
Society of Civil Engineers the warm feelings of esteem and admira- 
tion in which they are held by their brethren in Great Britain. In 
the same spirit and on behalf of the Institution of Civil Engimeers 
I ask you, Sir, to accept this Cup.”’ 

President Sawyer responded on behalf of the Society, extending 
its appreciation and warm wishes to the Institution and expres 
sing the hope that ‘‘English engineers soon may be free to devote 
their talents to peaceful pursuit... An address by Federal Works 
Administrator John Carmody concluded the program. 

The cup was brought to New York by Secretary Seabury, and 
will remain permanently on display at Society Headquarters 


A Biographical Note on Hugh Myddelton 
HucH Mypperton was born in North Wales, in or about 1555 
He was entered an apprentice of the Guild of the Goldsmiths Com 
pany, London, being admitted to the company in 1590. Later he 
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Merchant Venturer and embarked in ventures of trade 


kway ang yeca “i and, and his varied activities, which included a prosper- 
Started by Ae ~~ king business, proved him to be a man of resource and 
LO uthery 
one Bridge “i “a 1 Mvyddelton was elected member of Parliament, and it 
WAYS as far ath iat he first took an active interest in the subject of Lon- 
the World re : 2 ter supply. Local springs and wells from which water was 
| en route ll -ed to public cisterns and fountains, were proving inadequate 
it the exer. 2 te increasing needs of the inhabitants, and proposals for fetch- 
tt water from distant sources had been mooted for some time. 
‘Projects in a 10 = the Corporation of the City of London obtained an Act 
lal meeting for bringing a fresh stream of running water to the northern parts 
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of London from springs at 
Chadwell and Amwell and other 
springs in the County of Hert- 
ford. Another Act was passed 
in the following year giving 
ampler powers, but the corpor- 
ation were reluctant to pro- 
ceed with an _ undertaking 
which was regarded as highly 
speculative in character, and 
readily agreed to an offer made 
by Myddelton to finance and 
carry out the work. It may 
be noted that he had acquired 
considerable practical knowl- 
edge in the arts of mining and 
excavation in connection with 
certain schemes he had pro- 
moted in Denbigh. Further, 
he was a friend of Sir Walter 
Raleigh and through him must 
have come in contact with Sir 
Francis Drake, who had been 
successful, some ten years 
earlier, in bringing water from 
Dartmouth to Plymouth, a 
distance of some _ eighteen 
miles, in an open cutting or 
leet, still in use and known as 
Drake’s Leet. An indenture 
between the Corporation of 
London and Myddelton was 
executed in April 1609, and 
the project was begun. 

The general plan adopted in cutting the ‘‘New River,” as it was 
alled, was to follow as far as practicable a contour line from the 
level of the Chadwell Spring, near Ware, with a slight gradient to 
the circular pond at Islington, known as the New River Head, upon 
the site of which stands today the headquarters of the Metro- 
politan Water Board. Although the distance between London and 
Ware was only twenty miles, the New River, when constructed, 
was about thirty-nine miles in length, with a gradient of approxi- 
mately two feet per mile. In its course it was led along the sides of 
ills, from which sufficient soil was excavated to form the lower 
Where valleys had to be crossed, the river was 
onducted by means of troughs lined with lead, the drainage waters 
passing under the river through culverts and the passage of roads 
eneath the waterway being provided for by arched openings 
med in the embankment. The passage of drainage waters over 
the river was effected by means of timber troughs termed “‘flashes.”’ 
\t Bush Hill, Edmonton, the New River was conveyed along a 
strong timber trough (660 ft long, 5 ft wide, and 5 ft deep) 
resting on brick piers, whence arose the name of the ‘“‘Boarded 
River”; a wooden aqueduct, 462 ft long and 17 ft high, ful- 
illed the same purpose over the valley where the river entered the 
parish of Islington. 

Che engineering problems which Myddelton had to face were 
( nside rable, having regard to the state of knowledge and the lack 
' facilities at this period of history, but they were nothing to the 
lifficulties which he encountered in meeting objections of owners 
‘nd occupiers of lands through which the New River passed. 
Agitation against the proposed works was vigorously pressed in 
Parliament, but Myddelton was strongly supported by James I, 
with whom he had done business as a goldsmith and banker; and 
1 612 the King promised to pay half the costs of the enterprise 
on receiving a half share of the profits. The work was completed 
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in 1613, and to commemorate the great benefits which it conferred 
upon the inhabitants of London, the Goldsmiths Company (Lon- 
don) presented Myddelton with the silver-gilt cup whose replica 
has just been given the Society. And a few years later, for his 
water supply work and for other public services as well, King James 
conferred a baronetcy upon him. 

Myddelton has been described as a great entrepreneur, and with- 
out fuller knowledge of the part he played in solving the engineering 
problems in connection with the schemes with which he was con- 
cerned, this appears to be more correct than to refer to him as a 
great engineer, as the term is understood today. There is reason 
to believe, however, that he possessed that innate sense of the fit- 
ness of things engineering, which characterized the civil engineers 
of the following century. To this extent, it may be claimed for 
him that he was one of the earliest men of English birth to under- 
take important engineering works in his native land. Up to his 
time, and even later, such enterprises were carried out by foreigners: 
thus the Great Level of the Fens was drained by the Dutchman, 
Vermuyden, the Thames at Westminster was bridged by a French- 
man, Labelye, the first cannon was cast at Baxted by a Frenchman, 
Baude, and when Dover Harbour was threatened by ruin in Henry 
VIII's reign, a Fleming, Poins, was engaged to carry out remedial 
works.—From a Brochure Prepared by the Institution of Civil En- 
gineers. 


Charles David Marx, 1857-1939 


CHARLES Davip Marx, Past-President and Honorary Member 
of the Society, died at Palo Alto, Calif., on December 31, 1939. 
Dr. Marx, who was 82, was emeritus professor of civil engineering 
at Stanford University. 

Born in Toledo, Ohio, he received part of his education in Am- 
sterdam, Holland, where his father was United States Consul. 
Later he studied at Cornell University, from which he was gradu- 
ated in 1878, and at the Karlsruhe Polytechnikum. In later years 
he was the recipient of honorary degrees from the University of 
California and the Karlsruhe Technische Hochschule. 

From 1884 to 1890 he was assistant professor of civil engineering 
at Stanford University. 
He then served for a 
year as professor of 
civil engineering at the 
University of Wiscon- 
sin, but in 1891 re- 
ceived a call from 
David Starr Jordan, 
president of the newly 
founded Stanford Uni- 
versity, to become a 
member of the univer- 
sity’s pioneer faculty. 
Dr. Marx remained at 
Stanford until his re- 
tirement in 1923. 

In addition to his 
teaching, he was en- 
gaged as consultant on 
many important proj- 
ects, including Hoover 
Dam, the Golden Gate 
Bridge, the Central 
Valley Project, San 
Gabriel Dam No. l, 
and numerous others. 
Dr. Marx was the first chairman of the California State Water 
Commission, organized in 1911, and played an important part 
in framing the water laws of the state of California. For many 
years, also, he was active in the civic affairs of the city of Palo Alto. 

Dr. Marx, or ““Daddy Marx”’ as he was affectionately known 
far and wide, will long be remembered at Stanford for his unfailing 
personal interest in his students, who retained their admiration 
and love for him long after graduation. He was active in 
many engineering organizations, including the San Francisco 
Section of the Society. He became a member of the Society in 
1896: he served as Director from 1904 to 1906; as Vice-President 
in 1912 and 1913; and as President in 1915. He was elected Honor- 
ary Member in 1927. 


CHARLES Davip Marx 


¢ 
ite 
| 
4 
| 
| 
7 
i 
ny 3 4 
| 
¥ 
PAG 
| 
| 
4 
Ss 
fy? 


122 Civit ENGIneEERING for February 1940 VOL, Io, 


Factual Survey of Members 


Professional, Social, and Economic Status in 1938 Reported 


As AUTHORIZED by the Board of Direction and as noted in Crv1L 
ENGINEERING for July 1939, page 439, the Society’s Committee on 
Professional Objectives canvassed the membership by mail in 
order to survey the 1938 compensation and status of the Society's 
membership. The returns, coded and tabulated by the Committee 
on Salaries during December 1939, were reported to the Board of 
Direction at its January meeting and ordered published 


GENERAL RESULTS 


The response to the questionnaire was notable. Of the 16,040 
cards mailed, 7,988 were returned in time to be included in the 
analysis. The returns were widely distributed geographically, by 
membership grade and by age, and they appear to be comprehen- 
sive and as truly representative a sample of the membership as 
could be expected. The usable returns were from 2,629 Members, 
2,847 Associate Members, 2,483 Juniors, and 29 of other grades. 
By ages, 1,823 returns were from members less than 30 years of 
age, 5,980 from members between 30 and 70, and 185 from mem- 
bers over age 70 

About 85 per cent of the replying members are shown to be col- 
lege graduates; 90 per cent of such corporate members are mar- 
ried, while 45 per cent of the Juniors are still bachelors One- 
third of the members reported holding civil service positions. 
Only 3.5 per cent reported no earnings whatever during 1938; 
another 2.8 per cent reported employment for less than 6 months. 


INCOMES REPORTED 


From a previous study of the distribution of the membership of 
the Society by ages (Crvit ENGINEERING, May 1939), and the 


TasLe I. AVERAGE ANNUAL EARNINGS OF MemBEeRS (ALL 
GRADES) EmMpLovep FuLt TrMe By STATES 
New York $5,270 Michigan $3,898 
*Puerto Rico 6 5,254 West Virginia. 3,873 
*Philippine Islands »,051 Alabama 3,867 
Foreign 5,028 Texas — 3.818 
Massachusetts 5,019 Virgin Islands 3,800 
*Hawaii 4,946 *South Carolina 3,673 
*Maine e 4.787 Arizona 3,657 
Illinois 4,704 Kansas 3,578 
Maryland 4,664 Georgia 3,441 
Minnesota 4,645 Oregon 3,437 
*Louisiana 4,510 *Canal Zone 3,416 
District of Columbia 4,204 Washington 3,346 
Nebraska 4,241 Colorado 3,240 
Missouri 4,196 Kentucky > 3,226 
* Delaware 4,162 *New Hampshire 3,224 
Pennsylvania 4,149 *New Mexico 3,205 
Tennessee e 4,142 Utah 3,188 
North Carolina 4,142 Indiana 3,169 
Ohio 4,140 *W yoming 3,125 
Connecticut 4,151 Arkansas 3,105 
New Jersey 4,057 *Montana 3,078 
California 3,997 Oklahoma 3,008 
Virginia 3,979 Mississippi . 2,853 
Florida 3,054 *Vermont 2,837 
Wisconsin 3.948 *Nevada aes 2,825 
*Rhode Island 3,928 « @ 2,794 
*Alaska 3,926 *North Dakota 2,662 
lowa 3,908 *South Dakota 2,220 


* Less than 50 in group 


Taste II. AveraGe ANNUAL INCOMES OF ALL REPORTING, 
ny AGE AND MEMBERSHIP GRADE 
Note: These are for exact age given. For example, this table 
does not include any who are 41, or 42, or 43, or 44. 
JUNIORS ASSOCIATES MEMBERS ALL 
Av Av Ay Av 
In In In- In- 
Acs No COME No COME No Come No COME 
25 242 1,654 , 242 1,654 
86238 2,257 14 3,447 252 2,318 
45 182 3,114 10 3,079 193 7110 
40 114 3,861 30 5,735 144 4,251 
45 73 4,186 40 6,312 113 4,939 
50 Sl 4,402 103 6.548 184 5.603 
sy 60 5,209 116 6,602 176 6.133 
60 27 4,327 73 6,905 100 6,210 
65 SS 6.934 2 6,752 


6,752 28 6,779 


age of those returning cards in this survey, the ratio of returns ; 
the total membership at each age was determined and plotted ;, 
Fig. 1. A larger proportion of young members at age 25 mag, 


100 


Percentage of All Members Who Returned Cards 


0 
20 30 40 50 60 70 80 


Age 
Fic. 1. Ratio oF RETURNS TO TOTAL MEMBERSHIP AT EAcu Age 
returns than did the older ones; that is, while about 68 per cent 
all members at age 25 made returns, only 50 per cent of those x 
age 45 sent in cards, and 38 per cent of those at age 60. The 


Tasie III. Averace Incomes or ALL REPORTING, BY 
AFTER GRADUATION AND MEMBERSHIP GRADE 


Notes: These are for exact ages given. For example, the 
table does not include any data for those 11 years, 12 years, | 
years, or 14 years out of college. 

This table is not comparable with Table II because quite : 
number of Member grade have recently graduated. 


Years Since ASSOCIATE 
GRADUATION Juntor MEMBER MEMBER 
5 $2,158 2,612 $3 432 
10 2,713 3,049 3,745 
15 3,735 4,396 
20 4,000 5,655 
25 4,324 5,731 
30 5,616 7,142 
35 apes 5,800 7,210 
40 asec 4,177 6,000 
45 rer 4,450 7,532 
50 3,200 3,647 


TaBLe IV. AVERAGE SALARY, BY TYPE OF EMPLOYER, FoR AU 
Mempers, ALL Grapes, ReportTinGc Futi-Time 


AVERAGE 


EMPLOVER Numper 
Foreign government 15 $9145 
Not stated 89 6,42t 
Technical organization . . i8 5,736 
Contractor 585 4,87 
Editorial 4 4 474 
Miscellaneous 67 4,9 
Quasi-governmental 56 44 
Non-engineering . 53 4,024 
General average . 7,533* 3,9 
Governmental (subdivisions not stated) ... 721 ye 
Average governmental (all types) 4.189 4 
County. ‘ 51 
None (as stated) 10 3.34 
State. 1,432 
Federal . 1,382 
Governmental (alphabetical) 116 =5 


*Total of all reporting as to type of employer 
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of returns; 
d plotted jp 
we 25 Made 


q $2 750 to $3 250 
T Eacn Ace \ 
3250 to $3 750 


B per cent d 50 to $4 250 


t of those at 
1c oO 
ge 60. The oF MEX 
» BY Years q > 
. 7 Fic. 2. AVERAGE ANNUAL EARNINGS, FULL TIME, OF MEMBERS OF ALL GRADES IN THE UNITED STATES 
xample, the S larger number of low incomes of young members and the smaller states of higher professional income. The Rocky Mountain states 
12 years, | = number of high incomes of older men is such that the indicated are in a medium income group. 
iyerage incomes derived from the data are conservative. The average income of all members in all grades reporting, both 
suse quite a ; In Table I is shown the average earning of all replying members employed and unemployed, was $3,752; of all Juniors, $1,856; of 
who were fully employed, from the youngest Junior to the oldest all Associate Members, $3,721; of all Members, $5,503. These 
rporate member, by states, ranging from $5,270 in New York grades of membership have been separated into age groups in Table 
— State to $2,220 in South Dakota. In Fig. 2 these results are shown II and the data are shown graphically in Fig. 3. It appears that 
3 432 geographically. Several conclusions are clear. Each state border- those who have qualified for membership in the Society continue to 
3 745 ® ing on a sea coast or on the Great Lakes is in a favorable income enjoy increasing incomes as experience increases even up to the 
4,396 ® position. Indiana and Kentucky appear to be surrounded by biblical life span of three score and ten. The income of Members is 
5,655 
143 ™ (asLe V. AVERAGE SALARY BY FreLp oF WorK, FOR ALL TABLE VI. AVERAGE SALARY BY JOB FUNCTION, FOR ALL MEmM- 
7 210 = \empers, ALL GRADES, REPORTING FULL-TimE EMPLOYMENT BERS, ALL GRADES, REPORTING FULL-TIME EMPLOYMENT 
7,532 AVERAGE AVERAGE 
3 647 NumpBper SALARY FUNCTION NuMBER SALARY 
ER, FOR Au Harbor work ws 60 5,175 633 6,194 
Saar Bridges and buildings . 86 4,146 Design and supervision ........ 116 5,000 
$9,148 q ructures (miscellameous) 150 4,125 Design and construction. ....... 874 4,492 
5 408 Veneral average (of incomes) 3,969* 114 4,044 
4.87 tumcipal engineering .. . 96 3,979 Operation and maintenance ...... 54 4,000 
44 es 609 3,580 Investigation and other .... 97 3,532 
O7 er improvement 92 3,554 Research and other... . 110 3,441 
3,62 Samatior 287 3,236 Construction and other . 212 2,811 
ervation i. . 64 2,829 Estimating and other ......... tow 50 2,602 
3347 ; 168 2,821 Inspection and other ... ees 126 2,439 
Drafting and other ........ 142 1,568 


reporting as to field of work 96 1,568 
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DISTRIBUTION OF EARNINGS BY INCOME BRACKETS 
Mempers (Att GRADES) REPORTING 


Tasie VII. 
AND CORRESPONDING 


NUMBER OF 


MEMBERS Income 

Income BRACKET REPORTING Per Cent 
$s 0 to $ 2,499 2,457 32.6 
2,500 to 4,999 3,384 44.9 
5,000 to 7,499 1,078 14.3 
7,500 to 9,999 299 4.0 
10000 to 24,999 283 3.7 
25,000 to 75,000 40 0.5 


higher than that of Associate Members for each age. For example, 
the average income of Members 50 years of age is $2,150 more than 
that of Associate Members of the same age. Similar conclusions 
may be drawn from the data in Table III graphically presented in 
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Taste VIII. 
FEDERAL INcoME TAX RETURNS BY INCOME BRACKETS prop 
Year GIvEN 


Income BRACKET 1930 1933 
$ 0 to $2,499 40.0 63.9 
2,500 to 4,999 38.1 27.2 
5,000 to 7,499 8.8 3.5 
7,500 to 9,999 6.1 , 
10,000 and above 7.0 2.7 
100.0 100.0 


members in all grades who reported full-time income in 1938 », 
type of employer, by field of work, and by job function. [Et js, 
be observed that 55 per cent of those reporting (and presyy 
ably this same factor applies to the entire membership) are - 
ployed by government organizations of all types—federal, stay, 

county, or city—and that th 


8 


an 


income, in Thousands of Dollars 
be 
Income, in Thousands of Dollars 


just over $3,400 as compare 
with the general average 
$3,970 for all full-time member. 
Administration and manageme, 
positions are well compensate; 
as are also those engaged 
heavy construction and harbe 
work. It is notable that eng 
neering teachers receive less thay 
the average member. 

Tables VII and VIII attemp: 
to show how the income of ¢} 
profession as represented by th 
membership in 1938 compares 
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Age 
Fic.3. AVERAGE ANNUAL INCOME oF ALL THOSE Fic. 4 


REPORTING BY AGE AND MEMBERSHIP GRADE 
Fig. 4, but it should be noted in studying Table III that quite a 
few of the members in the corporate grades have but recently 
graduated 

In Tables IV, V, and VI are shown the average incomes of all 


20 30 40 50 


with the income o vul 
Years Since Graduation ' f the popula 


tion of the United States as , 
whole. 

Unemployment, wholly or par 
tially, among reporting members 
was surprisingly low. This fact may have important bearing 
on the necessity or type of an amplified placement service. T 
Committee on Professional Objectives has undertaken a carefy! 
study of the details and implications of this survey. 


INCOME BY YEARS SINCE 
GRADUATION 


St. Louis Sponsors Student Chapter Gathering 


UNpDER the sponsorship of the St. Louis Local Section and with 
the Student Chapter at Washington University acting as host, 
representatives from eight Student Chapters gathered on Saturday 
afternoon, December 9, 1939, to lay plans for a program for the 
Student Conference to be held at the time of the Spring Meeting 
in Kansas City, Mo., in April 1940. Student attendance from the 
Chapters was as follows: University of Arkansas, 2; University of 
Illinois, 1; Kansas State Co'lege, 1; University of Kansas, 1; 
University of Missouri, 13; Missouri School of Mines, 3; Univer- 
sity of Nebraska, 4; and Washington University, 14. There were 
present also six faculty advisers, a Junior contact member, Director 
Robert B. Brooks, and John H. Porter, member of the Society's 
Committee on Student Chapters. T. H. McCrackin, of the Uni- 
versity of Illinois Chapter, was chosen by lot as presiding officer 

Following brief remarks by Mr. Porter and Director Brooks, 
Chairman McCrackin opened the conference by calling for a can- 
vass of opinion on the type of program desired. It is hoped to have 
all Chapters in the vicinity represented at the conference next April. 
The invitation of the University of Kansas Chapter to act as host 
for the conference was unanimously accepted 

There was lively discussion from the floor on the advantages and 
disadvantages of various types of programs, involving various 
combinations of addresses by older engineers, discussion of contro- 
versial topics, technical student papers, professional questions, 
inspection trips, and social gatherings Throughout the discussion 
it was recognized that the plans and conduct of the student con- 
ference should be entirely in the hands of students 

It was also decided to form a Midwest Regional Student Chapter 
Conference, the organizational meeting to be in Kansas City next 
April. 


The following program was finally adopted, authority being gives 
to the Kansas University Chapter to make necessary changes 
Morninc——Opening addresses 
A paper and discussion on personnel 


Paper and slides on construction of Pensacola Dam 


LUNCHEON— 


AFTERNOON—Address by a distinguished member of the Societ 
followed by discussion 
Organization meeting, Student Chapter Regional 
Conference 


The conference reported above was part of a two-day prograt 
sponsored by the St. Louis Section in connection with its annua 
gathering and dinner. Inspection trips for the students were co! 
ducted on Friday afternoon. William C. E. Becker, M. Am. 
C.E., designer of the Jewel Box, the large flower display building " 
Forest Park, explained the intricate studies made for its design an 
location. Also an engineer for the Forest Park Zoo explained th 
engineering details of design of the zoo buildings. 

On Friday evening some of the students attended the R.O.T 
annual ball On Saturday morning several engineers of the An 
heuser-Busch Brewery conducted the group over the plant Later 
a visit was made to bridges over the Mississippi River, in the cours 
of which E. B. Fay, M. Am. Soc. C.E., consulting bridge engmec' 
described their construction and engineering features. 

Following the student conference all members of thie visiting 
groups attended the annual dinner of the St. Louis Section as guests 
of the Section. 
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average income of the group 
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ON OF Ay = but d also aff 
KBTS Sen ut woul so a ect any other state departments supported in 
part by federal contributions. 
\merican Engineering Council Dismissal of the offending employee, the penalty provided for 
. violating the present act, cannot be applied directly to state em- 
) n, gton Embassy for Engineers, the National Representa-  ployees because the federal government has no authority over them. 
fa Large Number of National, State, and Local Accordingly, in the amendment it is provided that the federal 
‘ Engineering Societies in 40 States government shall withhold loans or grants from any state depart- 
————— ane aw ment, the head of which refuses to discharge an employee engaging 
; — in political activity. 
, To StuDY SUPERHIGHWAY CANADIAN-UNITED STATES NEGOTIATIONS RESUMED ON 
ForMATION of a committee to report upon possible routes, costs, St. LAWRENCE WATERWAY 
in 1938 by as .nd other problems relating to the construction of a new Final agreement on the details of a treaty between the United 
ion. It is ich speed superhighway between Boston, Mass., and Washington, States and Canada for the construction of the long-advocated St 
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Lawrence waterway, which would admit ocean-going steamers to 
the Great Lakes and develop a large quantity of low-cost power, is 
being sought by negotiators representing the two countries. The 
United States has sent to Ottawa a three-man delegation for this 
purpose composed of Assistant 
— Secretary of State Adolph A. 
Berle, Chairman Leland Olds of 
the Federal Power Commission, 
and John Hickerson, assistant 
chief of the State Department's 
division of European affairs. 
Before becoming effective the 
treaty must be ratified by both 


C., resulted from a recent meeting in New York City attended 
y highway officials of the eight states directly concerned and by 
Public Roads Administrator Thomas H. MacDonald. The com- 
ittee is expected to report in several months. 

The new road, which would 
«+ in the neighborhood of 
90,000,000, is advocated as 

present necessity to relieve 
raffic congestion in an area oc- 
pied by one-quarter of the 
pulation of the United States, 
| also as a potential factor 


ana 
the national defense. It pre- 
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MEASURING THE PoTreNTIAL TRAFFIC OF A PRo- 
POSED VEHICULAR CROSSING 


awe leec than 
Ive less aa nts many problems, of which 


By N. Cherniack, Assoc. M. Am. Soc. CE. 
Experience of a traffic engineer and statistical analyst ap- 


governments, and powerful op- 
position has been expressed to 


III attemp 
come of th 
“nted by 
& compares 
the popula 
States as a 


holly OT par 
ng members 
ant bearing 
rvice. T 

m a careful 


being given 
hanges 


cola Dam 


the Society 


er Regional 


av progral 
1 1S annua 
is were con 
{. Am. 
building 
; design and 


plained the 


ROTC 
of the An 
ant. Later 
n the cours 


ze engineer 


the visiting 
on as guests 


portant. An official study by 
Public Roads Administra- 

m found that such an under 
iking could not be self-support- 
ng on a toll basis, but it is 
ped that some form of federal- 
tate cooperation can be worked 
R. Donald Sterner, State 
Highway Commissioner of New 
rsey, is chairman of the com 


New York Authority 


By Henry C. Porter 
Power Costs ANALYZED 


Residential, commercial, and axioms. 
dustrial bills for electric power 
the 48 states as of January 1, 
39, are analyzed in a compre 
nsive 73-page report issued by 

Federal Power Commission 

Data for this study are taken 

’ from the commission’s rate series, 

ready issued for each state. 

report is designated as 

P.C. R-17, and can be ob- 

ained from the commission for 
cents per copy. It is in five 

arts, the first comparing bills 


the various classes by states 


SEALING THE LAGOON 


salt water. 


CONTROL 


plied to the trans-river crossings administered by the Port of 


DesiGn oF HINGES AND ARTICULATIONS IN RE- 
INFORCED CONCRETE 


By George C. Ernst, Assoc. M. Am. Soe. CE. 


An explanation of the action of Mesnager and Considére 
articulations, and the presentation of a design method. 


Axioms In Roapway Sort MECHANICS | 


A discussion of broad principles presented for discussion as 


ISLAND WITH SALT | 
By Charles H. Lee, M. Am. Soc. C.E. | 


Novel method of sealing a 10-in. clay lining of a lagoon at 
the Golden Gate International Exposition by a priming of 


ProGREss REPORT OF THE COMMITTEE ON FLOOD 


Comprising “‘a general appraisal of methods, with particu- 
lar reference to their physical and economic limitations.” 


it in both countries. The Cana- 
dian attitude, it has been re- 
ported, is much more favorable 
now than formerly because of 
the increased need of Canadian 
industry for power to fulfill war 
requirements. In the United 
| States opinion is divided along 
sectional lines, the waterway 
being favored by shippers of 
bulk products, such as wheat, 
in the Mid-West, and opposed 
by Eastern states which fear the 
resulting diversion of traffic from 
their seaports. 

Washington, D.C. 

January 5, 1940 


LINING AT TREASURE 


Library Serves Engi- 
neers in Distant 


Lands 


Latest addition to the Engi- 
neering Societies Library’s grow- 
ing collection of bi-lingual aids 
} is an English-Turkish technical 


and geographic regions; the sec- 
nd comparing bills according to sizes of communities; the third 
those submitted by private and by public utilities; the fourth, elec- 
neity costs in 1935, 1937, and 1939. The final section discusses 
he statistical methods used in averaging the data contained in the 
tate series 
In a separate release the commission reports that the average 
laily production of electric power for public use during November 
oY, established a new all-time high for the third consecutive 
month. For the 30-day period, production totaled 11,456,100,000 
‘whr, a daily average of 381,870,000 kwhr. This is an increase of 
#" over October 1939, and 13.4% over November 1938. 


Britt Woutp Bar Po.itics By STATE EMPLOYEES 


Amendments of the law passed last year by Congress forbidding 
wlitical activities by employees of the federal government to extend 

“same prohibitions over state employees administering federal 
‘unds has been proposed by Senator Hatch of New Mexico, sponsor 

the original measure. The new bill, if passed, would apply 
Particularly to state highway departments, which customarily 
‘ecelve federal-aid contributions toward road-building expenses, 


dictionary, the work and dona- 
tion of L. A. Scipio, dean of engineering at Istanbul American 
College. In making the presentation he wrote: 

‘‘Living in this part of the world, it is not always easy to get 
information which I desire and you and your staff have been so 
helpful to me for many years that I want to do some little thing in 
return. It has taken me two and a half years to prepare this little 
dictionary, and since our engineering body in New York is of such 
cosmopolitan character, it is just possible that someone may find 
use for it.”’ 

The donor of this volume is but one of hundreds who each year 
make use of the mail-order services of the Engineering Societies 
Library. Its assistance to engineers in all parts of the world ranges 
from suggesting an authoritative book or a few articles on a given 
subject to compiling comprehensive bibliographies for use in engi- 
neering projects, making exhaustive literature searches to aid in 
patent litigation, or preparing English translations of technical 
papers in foreign languages. It is also equipped to supply photo- 
static copies of material in its collection, and maintains a rental 
collection for members of the Founder Societies. All services are 
rendered at cost. 
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Twenty-Fifth Anniversary of 
Maryland Section 


On DecemBer 12 the Maryland Section held its annual meeting 
and, at the same time, celebrated its twenty-fifth anniversary. 
Dinner for 108 members and guests preceded the formal session, 
which was opened by E. J. Dougherty, president of the Section. 
In presenting his report for the year, Mr. Dougherty stated that 
the Section’s major achievements have consisted of getting an 
engineers’ registration bill passed and of building up the regular 
meeting attendance. He was followed by James A. Anderson, 
Director of the Society, who spoke briefly 

The guest of honor and principal speaker of the evening was 
Donald H. Sawyer, President of the Society. In discussing the 
status of the civil engineer, Colonel Sawyer said that no group 
has contributed so much to the advancement of civilization in the 
United States as engineers. ‘‘In times like these,’’ he added, “the 
best type of man is demanded for public service and we fill the 
bill.” 

During the business session various reports were heard, including 
that of Frank Hall, president of the Junior Association, who out- 
lined the activities of the Association during the past year. The 
election of officers for 1940, also held at this time, resulted in the 
selection of George E. Finck for president, and E. M. Killough, for 
Norman D. Kenney will continue as secretary- 
A few remarks by President-elect 


vice-president. 
treasurer for another year 
Finck concluded the program. 


== 


News of Local Sections 


. 
Scheduled Meetings 

CoLtorapo Section—Dinner meeting at the University Club on 
February 12, at 6:30 p.m. 

Dayton Section—Luncheon meeting at the Dayton Engineers’ 
Club on February 19, at 12:15 p.m. 

Georcia Sectrion—Luncheon meeting at the Atlanta Hotel on 
February 12, at 12:30 p.m. 

Iowa Section—Talk and discussion at the Iowa State College 
on February 28, at 8 p.m. 

KANSAS STATE Secrion—Annual dinner meeting at Wichita on 
February 8 and 9, to be held jointly with Kansas Engineering 
Society 

Los ANGELES Secrion—Dinner meeting at the University Club 
on Feburay 14, at 6:30 p.m 

LOUISIANA SEcTION—Technical meeting and smoker at the resi- 
dence of Ole K. Olsen on February 9, at 8 p.m. 

METROPOLITAN SEcTION—Technical meeting in the Engineering 
Societies Building, New York City, on February 21, at 8 p.m. 

Miami Section—Dinner meeting at the Seven Seas Restaurant 
on February 1, at 7 p.m. 

MouawkK-Hupson Section—Dinner meeting at Union College 
on February 8, at 6:30 p.m.; meeting at 8 p.m. (Joint Meeting with 
A.I.E.E., A.S.M.E., N.Y. Prof. Eng., and Am. Weld Soc., of 
Schenectady, N.Y.). 

NASHVILLE SecTtion—Dinner meeting in the Vanderbilt Univer- 
sity dining room on February 6, at 6:30. 

OKLAHOMA SEcTION—Joint meeting with the Student Chapters 
of Oklahoma A. & M. and University of Oklahoma (arranged by 
Oklahoma A. & M.) at Stillwater, Okla., on February 12. 

OrEGON Secrion—Technical meeting at the Public Service 
Building Auditorium on February 6, at 8 p.m. 

PHILADELPHIA SecTION—Social meeting at the Engineers’ Club 
on February 17, at 6:15 p.m. 

SACRAMENTO SecTrion—Regular luncheon meetings at the Elks’ 
Club every Tuesday at 12:10 p.m. 

Sr. Lours Secrion—Luncheon meeting at the York Hotel on 
February 26, at 12:15 p.m. 
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San Francisco Secrion—Dinner meeting at the Engine... 


Club on February 20, at 5:30 p.m. 


SeattLe Secrion—Dinner meeting at the Engineers’ (jy), 


February 26, at 6 p.m. 


TENNESSEE VALLEY Section—Dinner meeting of the Cha», 
nooga Sub-Section at the Dining Hall, Y.W.C.A., on February y 
at 6:30 p.m.; dinner meeting of the Knoxville Sub-Section a; o 
S. & W. Cafeteria on February 6, at 5:45 p.m. 


Recent Activities 


Arizona Section—Phoenix, November 25: This annual 
meeting took the form of an all-day session, with a banque; a 
dance in the evening. Following an address of welcome by Proj 
John C. Park, of the University of Arizona, the annual electioy 
officers took place with the following results: Vic Houshy dee 
president; Julian Powers, first vice-president; and John Gardin, 
second vice-president. W. T. Wishart will continue as secre, 
treasurer for another year. The speakers scheduled for the morpiy 
session were Mr. Wishart, who gave a report on the Annual at 
tion of the Society; Director Charles T. Leeds and Raymond 4 
Hill, who discussed various aspects of the Society’s policies: 9» 
A. M. Rawn, who presented a progress report of the Commi; 
on Professional Objectives. The speakers on the technical » 
gram, scheduled for the afternoon, were Wayne O’Harra, chemi 
for the Arizona State Highway Department; Don Scott, of » 
Scott Engineering Company; F. C. Roberts, Jr., state sanita; 
engineer; E. S. Borgquist, professor of civil engineering at 1 
University of Arizona; Dario Travaini, superintendent of sew 
and sewage treatment for the city of Phoenix; and John Carol 
consulting engineer of Phoenix. At the luncheon a sound moti, 
picture on the making of steel was shown through the courte: 
of C. W. Heflin, of the Columbia Steel Company, and a talk 
“The Professional Man in Civic Life’’ was given by Frank | 
Snell, president of the Phoenix Chamber of Commerce 

BurFraLo Secrion—November 14: A lecture on “Mineral R 
sources and International Politics’ followed luncheon. This wa 
given by Reginald Pegrum, head of the geology department at ¢} 
University of Buffalo. 


CENTRAL On1o Section—December 8: Annual joint din 
meeting with the Ohio State University Student Chapter. Cla 
White, president of the Chapter, discussed the formation 
North Central Student Chapter Conference. The following ne 
officers were then inducted into office: R. B. Jennings, pres 
C. V. Youngquist, first vice-president; C. W. Allen, second vi 
president; and C. H. Shepard, secretary-treasurer. Talks by : 
president-elect and Prof. H. R. Cotterman concluded the sessior 


CINCINNATI SECTION—December 12: Joint dinner meeting with 
the Student Chapter at the University of Cincinnati. A report « 
the North Central Student Chapter Conference was given by Harr 
Graham, while Hunter W. Hanly reviewed the Chattanooga M 
ing held last spring. Following a talk by J. E. Root, Director 
the Society, Frank L. Raschig, division engineer for the Ohio Sta 
Highway Department, was introduced. Mr. Raschig gave a tak 
on the organization, plans, and procedure of the department, su} 
plementing his talk by sound motion pictures of the highway depar' 
ment’s activities. 


CoLtorapo Secrion—Denver, December 11: There was an 
usually large attendance on this occasion—the annual “ladi: 
night.’’ Following a dinner, certificates of life membership we 
presented to Richard W. Tull in person, and to Edward C. Janse 
in absentia. Colored motion pictures depicting animal life a 
scenery in the Rocky Mountain region were then shown, and T 2 
Agg, Director of the Society, discussed Society affairs and 
forthcoming Annual Convention, which will be held in Desv 
During the annual business meeting the following officers ¥ 
elected for the coming year: Roy A. Klein, president; Ralp) ! 
Parshall, vice-president; and Ralph N. Tracy, secretary-treasv 
Charles C. McNamara will serve as Junior representative | 
president, while George J. Hoge will be Junior assistant 
secretary 
» Haven, December 14: UV" 
were | 


Connecticut Secrion—N 
members—the largest attendance in several years 
at this meeting. Certificates of life membership were presse" 


presen 
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10, No; Vo! 
h 1 A. Noreross and A. H. Greenwood, both veteran members of 
€ Engineer, 5 hen George W. Burpee, consulting engineer of New 
oy ( -ave a talk on traffic surveys. The Section reports 
cers’ Club ox " ‘aining excellent publicity, both in the Connecticut 

- local radio broadcasts, for its meetings. 

of the Chatt, DAY sectrion—December 18: At this luncheon meeting a 
n February ‘ficat life membership was presented to C. H. Paul, consult- 
Section at a ais f Dayton. Mr. Paul then discussed unusual problems 
a. un n the planning and construction of Grand Coulee Dam. 
Special endation was tendered William B. Nagel for his work 
handling the Section publicity, and new officers were elected for 
40. TI are J. J. Chamberlain, Jr., president; J. F. Hale, first 
ice-pre nt: and M. W. Tatlock, second vice-president. C. H. 


iS annual 
a banquet ap 
lcome by Pro 
election 

ic Housh« Ider 
John Gardine: 
aS secretary 


venhens will carry over as secretary-treasurer. 
eph 


FLORIDA SECTION— Tallahassee, December 11: The speaker was 

M. Menendez, of the South Eastern Telephone Company, who 
siscussed the advisability of designing office and residential build- 
- with the proper provisions for telephone service in mind. 
vinesville, December 14: A report on Junior activities was read 
y J. A. Riviere, chairman of the Committee on Juniors, and en- 
chusiastically discussed by the membership. The Section then 
® went on record as favoring a reduction in Society dues outside 
© she New York area in order to encourage membership growth. 
locksonville, December 21: This was a business meeting followed 
ya banquet. The Section announces that John F. Reynolds will 
serve as president in 1940 and that Charles F. Lovan will be secre- 


‘or the morning 
nnual Convey 
d Raymond 4 
S$ policies: ap 
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1 Scott, of the tary-treasurer. 

State sanitar Georcia Section—December 11: During the annual business 
neering at th B ocsion A. J. Cooper was elected president, and Hal Hale and 
dent of sewer seorge A. Belden were elected vice-presidents. The retiring presi- 
| John Carol B dent, W. S. McDonald, gave a brief résumé of the Section’s ac- 
| sound motior 4 mplishments in 1939, and Mr. Cooper responded that the Sec- 
h the courtes ® tion's program for 1940 would not be essentially different. Mr. 
and a talk or S Hale also spoke briefly. Certificates of life membership were pre- 
| by Frank | snted to Curtis A. Mees and to Kieffer Lindsey by J. W. Barnett, 
TCE himself a Life Member. 


“Mineral R 
eon. This wa 


Hawau Secrion—Honolulu, December 5: The speaker of the 
S evening was Carl B. Andrews, professor of civil engineering at the 


artment at th S University of Hawaii and president of the Hawaii Section. Pro- 
® fessor Andrews’ talk was entitled ‘‘A Relationship Between the 

1 joint dinn ® Chemical Composition and Physical Characteristics of Clay Soils.” 
japter, Claw Section—Chicago, December 15: The annual election 
rmation © of officers held at this time resulted as follows: J. deN. Macomb, 
following nev S vresident; G. B. Massey, vice-president; and C. P. Hazelet, secre- 
ngs, pr ary. The two latter were elected for two-year terms. W. W. 
1, second vi ® De Berard, Director of the Society, discussed Society affairs and 
Talks by | sented certificates of life membership. The recipients of this 
led the sessior or were C. B. Burdick, E. Haupt, L. J. Hotchkiss, B. G. Leake, 


J]. Mensch, W. H. Penfield, L. K. Sherman, C. Older, O. Shanks, 
und R. A. Widdicombe. 


r meeting wit 


i. A report 

given by Har S Irnaca Secrion—Elmira, December 12: Joint meeting with the 
‘tanooga M ® Steuben Area Chapter of the New York State Society of Professional 
ot, Director ® Engineers. A paper on “Wind Pressures in Building Design” was 
the Ohio Sta given by George Howe, designing engineer for the American Bridge 


hig gave a talk 
‘partmen! 
ighway depar! 


Company. 
Kansas Crry (Mo.) Secrion—December 7: An open forum on 
s Current Events in Engineering’ was the feature of this occasion. 
Each member discussed the work that he had on hand during the 
® past year and spoke of future prospects. The annual election of 


‘re was an 
cers resulted in the selection of R. N. Bergendoff, president; 


annual “ladies 
mbership wet M Cortelyou, first vice-president; W. M. Spann, second vice- 
ward C. Janset president; and W. G. Fowler, secretary-treasurer. E. E. Howard 
ynimal life ané Was given a certificate of life membership. 
onl Kansas STATE Section—Topeka, December 15: Following din- 
sid in Denv od Jo seph Nickell and J. B. Buerkens spoke. Captain Nickell, 
g officers wer — in officer in the National Guard, discussed “Some 
ent: Ralph Army Preparedness.” A sound motion picture entitled 
tary-treasure! “4vy training and Aeroplane Performance” was then shown. 
entative | Ki NTUCKY Section—Frankfort, December 15: During this ses- 
ssistant the following officers were elected for 1940: D. H. Bray, 
t; W. W. Sanders, vice-president; and R. E. Shaver, 
14: Ov Din The technical program consisted of talks 
‘ ‘tch, district engineer for the U.S. Geological Survey, 


owns, professor of railway and highway engineering 
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at West Virginia University. Mr. Veatch gave an illustrated lec- 
ture on “Stream Gaging in Kentucky,” while Professor Downs’ 
subject was ‘“‘Regulation of the Size and Weight of Motor Vehicles 
in Kentucky.” 


Los ANGELES Section—December: The new officers for the Sec- 
tion (listed in the January issue) were installed, and certificates of 
life membership were presented to nine members. The speaker of 
the evening was James I. Ballard, editor of Western Construction 
News, who discussed engineering accomplishments in the Western 
states during the past year. Junior Forum: The Forum officers for 
1940 are Sterling S. Green, president; Brooks T. Morris, vice- 
president; and George E. Brandow, secretary. 


METROPOLITAN SEcTION—New York City, December 20: Joint 
meeting with the New York section of the American Welding 
Society. The speakers were Jonathan Jones, chief engineer of 
fabricated steel construction for the Bethlehem Steel Company, 
whose subject was “Structural Welding in the Tacoma-Narrows 
Bridge’; and C. E. Loos, manager of the Structural and Plate 
Bureau of the Pittsburgh Carnegie-Illinois Steel Corporation, who 
read a paper on “Shear Tests of Plug and Slot Welds.” F. H. Dill, 
who is on the staff of the American Bridge Company, was co- 
author of the latter paper. A feature of the meeting was the award 
of honorary membership in the American Welding Society to 
Frederick Thomas Llewellyn. 


NASHVILLE Section—December 5: W.L. Phillips, Tennessee state 
highway commissioner, gave a talk on the problems and accomplish- 
ments of the Tennessee State Highway Department. The following 
officers were elected to serve during 1940: L.R. Currey, Jr., presi- 
dent; W. T. St. Clair, vice-president; and W. L. Picton, secretary- 
treasurer. 

New Mexico Secrion—Albuquerque, December 6: This annual 
meeting was devoted to business discussion. New officers were 
elected as follows: W. H. W. Yeo, president; Burton Dwyre, first 
vice-president; Alan Laflin, second vice-president; and Maurice 
Lipp, secretary-treasurer. 


NORTHEASTERN Section—Boston, December 6: The guest 
speakers on this occasion were George T. Seabury, Secretary of 
the Society, and Walter E. Jessup, Field Secretary. Both discussed 
the activities of the Committee on Professional Objectives. There 
was some general discussion of this subject followed by the report 
of Prof. A. Haertlein, chairman of the Section’s Committee on 
Professional Objectives. 


NORTHWESTERN SEcTION—St. Paul, December 4: A. E. Palen, 
district engineer for the Public Roads Administration, read a paper 
on “‘A Master Regional Highway Plan.”” This paper was discussed 
by O. L. Kipp, construction engineer for the Minnesota State 
Highway Department, and W. J. Titus, senior engineer for the 
Public Roads Administration. Certificates of life membership were 
then presented to H. S. Loeffler and Luther S. Oakes. The new 
officers for the Section are A. J. Duvall, president; W. J. Titus, 
first vice-president; Louis Yager, second vice-president; and Frank 
S. Altman, secretary-treasurer. 


OKLAHOMA SEcTION—Oklahoma City, December 18: Officers for 
1940 were elected as follows: D. L. Wilson, president; C. H. 
Guernsey and D. A. Leach, vice-presidents; and C. E. Bardsley, 
secretary-treasurer. D. K. Holway then showed motion pictures 
depicting the construction of the Grand River Dam. Mr. Holway 
is the son of W. R. Holway, resident engineer on the project. The 
presentation of a certificate of life membership to Victor H. 
Cochrane concluded the meeting. ° 


OrEGON Section—Portland, December 14: A talk on ‘‘Earth- 
quakes and Storms and the Red Cross Disaster Preparedness and 
Relief Plan for Multnomah County” was given by J.C.Stevens, con- 
sulting engineer of Portland. Next, there was a paper on ‘The 
Army Engineers’ Cooperative Emergency Flood Plan for the Wil- 
lamette Valley,” which was given by a member of the Corps of 
Engineers. A talk on the flood fight at Louisville, Ky., during the 
flood of 1937 concluded the evening. This was given by Lt. Frank 
S. Besson, Jr. 


PANAMA Section—Panama City, December 4: ‘Irrigation in 
Northern Mexico” was the subject of discussion at this meeting. 
The principal speaker was Howard P. Bunger, who went recently 
to the Canal Zone as chief of the section of structural concrete 
design. The officers for 1940, elected at this time, are R. L. Klotz, 
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president; T. B. Larkin, first vice-president; A. A. Mittag, second 
vice-president; and C. Morse, secretary-treasurer. 

PHILADELPHIA SectTion—December 12: ‘‘The Use of Concrete in 
Europe” was the subject of discussion, the principal speaker being 
Arthur J. Boase, manager of the Structural and Technical Bureau 
of the Portland Cement Association. Preceding the technical pro- 
gram, Secretary Seabury presented certificates of life membership 
to fifteen members of the Section. In making these presentations 
Mr. Seabury gave a brief summary of the progress of the Society 
from 1898 to 1915, the period when the members receiving the 
certificates first joined the Society. William H. Gravell was in 
charge of arrangements 

Rocuester Section—December 12: A round table on building 
design was the feature of this occasion R. R. Sheridan, assistant 
structural engineer for the Eastman Kodak Company, gave the 
on concrete design, as it affects factory buildings. 

SACRAMENTO SecTion—December 5, 12, and 26: The first of 
these was a business meeting. On the 12th F. N. Hveem, senior 
physical testing engineer for the State Division of Highways, gave 
an illustrated talk on the gradation of mineral aggregates. At the 
Foote was awarded a certificate of life 
membership. On the 26th Morgan E. Stewart, a Junior in the 
Section, discussed “The Sanitary Engineer’s Triumph Over 
Disease.”"" Junior Forum, December 13: Ray L. Walker spoke on 
amateur color photography 

Sr. Louts Secrion—December 9: The annual election of officers 
resulted as follows: Harry F. Thomson, president; P. S. Reinecke 
and F. C. Woermann, vice-presidents; and Milton Buchmueller, 
secretary-treasurer. Ivan C. Crawford, dean of the school of engi- 
neering and architecture at the University of Kansas, delivered an 
address entitled ‘‘The Civil Engineer of the Future.”’ 

SAN Francisco Section—December 1: A joint meeting with 
local groups of the Founder Societies. Following a dinner, a large 
group heard Dr. Gustav Egloff, director of research for the Uni- 
versal Oil Products Company, speak on the topic, ‘Modern Motor 
Fuels—Their Production and International Significance.’’ Decem- 
her 19: At this, the annual, meeting Willis C. Lowe, assistant air- 
port engineerfor the Pan-American Airways, described the construc- 
tion of the company’s bases on several of the islands in the Pacific. 
The annual election of officers resulted in the selection of Harold 
B. Hammill for president, and of Walter Dreyer and James I. 
Ballard for vice-presidents. Edward M. Knapik has been ap- 
pointed secretary to fill the vacancy caused by the resignation of 
T. J. Corwin, Jr. Junior Forum, November 21: The topic scheduled 
for discussion was ‘Proposed New Activities for the Junior Forum,” 
the principal speaker being Prof. Leon B. Reynolds, of Stanford 


principal talk 


same session Arthur B 


University 
SEATTLE SECTION 


November 27: Dinner was followed by a 
short business session. Then M. O. Sylliaasen talked on Seattle's 
sewerage system. Mr. Sylliaasen was consulting engineer on 
Seattle’s new sewage disposal plant, the first to be constructed in 
the city 

SPOKANE SecTioN—December 13: Joint meeting with the As- 
sociated Engineers of Seattle. The role of the Indian in road con- 
struction was discussed by Harold J. Doolittle, district highway 
engineer for the U.S. Indian Service. Motion pictures showing 
scenes of highway construction on the Colville Indian Reservation 
were then presented 

Syracuse Secrion—January 8: An illustrated lecture on the 
Ley Creek Sewage Treatment Plant was given by Glenn D. Holmes, 
director and chieé engineer of the Onondaga County Sanitary Sewer 
and Public Works Commission. A long discussion followed 
January 8: Ernest F. Robinson, chief engineer for the Maracaibo 
(Venezuela) Bar Commission, gave a short talk on the work that 
he is doing in connection with surveys for harbor improvement at 
Maracaibo. The group then adjourned to meet with the Syracuse 
Technology Club and hear Elon P. Stewart, of the Syracuse city 
engineering department, give an illustrated lecture on the Syracuse 
water supply system 

Tacoma Secrion—December 13: The following officers were 
elected for 1940: Bertram P. Thomas, president; Fred C. Dun- 
ham, vice-president; and Wells H. Ashley, secretary-treasurer. 
The speakers on the technical program were Edgar L. Warner, 
secretary-manager for the Harrison Pipe Company; C. M. Howard, 
engineer for the Concrete Pipe Manufacturers Association; and 
Homer M. Hadley, regional structural engineer for the Portland 
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Cement Association. All discussed different aspects of the Man 
facture, testing, and usage of pre-cast concrete products , 


TENNESSEE VALLEY SecTion—Anoxville Sub-Section, Deco», 
Sand January 10: C. E. Blee, project engineer on Hiwassee Dar 
spoke at the first of these sessions, discussing methods used to «», 
trol the dust in quarry crusher operations, which causes Silicos: 
There was more informal entertainment, too, in the form of ts 
dancing with piano accompaniment 
certificate of life membership in the Society was awarded to Ak 
ander Bonnyman. The speaker was Harry Bauer, technics 
librarian for the Tennessee Valley Authority, whose subjec; - 
“Reading—-the Engineer's Responsibility." Chattanooga Sy) 
tion, December 19: Gordon R. Clapp, general manager of the Ty A 
gave a progress report on the work of the Authority. ; 


Utan Section—December 8: The list of 1940 officers, elected . 
this time, is as follows: George D. Clyde, president; L. M. Wing 
first vice-president; George H. Taylor, second vice-president an 
F. H. Richardson, secretary-treasurer. T. C. Adams, associa: 
professor of civil engineering at the University of Utah, led a d& 
cussion with particular reference to conditions at the Universit, 
Utah. The members then went to the office and plant of th 
Lang Company in Salt Lake City to view several sound moti» 
pictures covering recent developments in earth-moving equi 
ment. 


Student Chapter Notes 


BROOKLYN POLYTECHNIC INSTITUTE— November 16, 24, and 
The day section of the Brooklyn Polytechnic Institute Study 
Chapter made inspection trips on these dates. On the 16th ¢ 
treatment plant of the Hackensack Water Company at Orad 
N.J., was visited in connection with a course in water supply 
the 24th the group went to Connecticut to inspect certain parts 
the Merritt Parkway and its extension, which are still under cop 
struction. The trip on the 30th also supplemented the classrom 
course on water supply. On this occasion the members visi 
three units in the New York City supply system—a pumping sta 
tion in the Bronx, Hillview Reservoir in Yonkers, and the Kens 
Reservoir in Westchester County. 

Brown University—November 27 and December 8: At tb 
first of these sessions James S. Degnan delivered a paper on flo 
control in the Sacramento River valley. At the December me 
ing Nicholas Shmaruk, president of the Chapter, discussed th 
subject of labor unions. 

GeorGcia SCHOOL OF TECHNOLOGY—December 5: At this ban 
quet, which was held in honor of the new members, a talk entitk 
“‘A Business Man Looks at Civil Engineering’’ was presented by: 
local banker. Among the other guests of honor was Walter $ 
McDenald, retiring president of the Georgia Section. 

NEWARK COLLEGE OF ENGINEERING—December 11 and Janwa 
8: William H. Smith, of the Civil Engineer Corps of the | 
Navy, gave a résumé of the history of the Corps at the first 
these sessions. The speaker at the January meeting was Chari 
Gilman, vice-president and general manager of the Massey Co 
crete Products Corporation, who gave an illustrated lecture 
concrete piles. 

PENNSYLVANIA STATE COLLEGE— November 28 and December |- 
The program for the first meeting was furnished by the Associa! 
of American Railroads and consisted of the showing of two sout 
films, one illustrating the magnitude of the railroad industry # 
the other the competitive agencies available for freight transpor's 
tion. The program for the second meeting was on steel constr 
tion and consisted of the showing of a number of slides furnish 
by the American Institute of Steel Construction. The slides ¥« 
described by two members of the civil engineering staff 

Syracuse University—December 5: The Chapter sponsores + 
get-together dinner meeting for the engineering students © 
faculty, which was attended by 30. Each student was asked! 
speak briefly on why he chose civil engineering for a professiot 
Various faculty members also spoke, as did Earl F. O'Bnies, “ 
signing engineer for the Onondaga County Sanitary Sewer ™ 
Public Works Commission. 
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ITEMS OF INTEREST 


About Engineers and Engineering 


Civit ENGINEERING for March 


papers from the Annual Meeting will 
onstitute a large part of the March issue, 
with those from the Waterways and Soils 
Mechanics Divisions probably predomi- 
nating. Among the independent articles 
,Jso expected to be included are a practical 
wnalysis of Hydraulics of Surface 
Runoff,” by L. K. Sherman; a review of 
present knowledge of “Wind Pressure on 
Structures,”’ by George E. Howe; interest- 
ing researc h in the highway field—‘‘A Test 
{ Highway Sign Visibilities”—by Miles 
S Kersten; and an account of the original 
resurvey and recent retracing of the north 
boundary of Wyoming Territory, by 
William R. Bandy. 


Joint Conference on Standard 
Construction Contracts 
Reorganized 


REORGANIZATION of the Joint Confer- 
nce on Standard Construction Contracts, 
nactive for several years, was completed in 
Washington, D.C., on December 15-16 
with the selection of J. W. Cowper, M. Am. 
Soc. C_E., as chairman, Thomas H. Urdahl 
as secretary, and H. E. Foreman as execu- 
ive secretary. A study of construction 

mtract procedure was embarked upon, 
and a call «ill soon be made for a second 

eeting in Washington some time in Feb- 
ruary or March. 

The Joint Conference, first organized 15 
years ago, performed valuable work in 
ringing about a standardization of the 
general conditions of contract forms. 
It developed a standard form of engineer- 


® ing contract, gave valuable counsel in 


perfecting the standard building contract 
form, and was instrumental in bringing 
about standardization of federal construc- 
ion contract forms. In the past few 


s years it has been inactive due chiefly to 


onomic conditions of the country. Now 
he need is seen for a continuing study 
oking forward to development of recom- 
mendations calculated to keep construc- 
tion contracting procedure abreast of 
hanging conditions. 

The December meeting was called by 
Edward J. Harding, managing director of 
the Associated General Contractors of 
America. The A.G.C. brief prepared for 
mnference consideration made certain 
commendations for changes, outlined 
tuations deemed in need of correction, 
nd outlined practices not within the 
“ope of contract documents in which 
remedies could be made. The A.G.C. 

mmended an emergency clause for 
public and private contracts which would 
rovide that, in case the President de- 

‘ared an emergency, contractors would be 
timbursed for delays and increased costs 
7g by the emergency, and would pro- 
‘de an appropriate procedure for ter- 
mination of contracts. It also recom- 


mended that on public work contractors 
be reimbursed for delays caused by 
government action, and that procedure 
of the U.S. Engineer Corps be followed in 
requiring owners to pay taxes assessed 
after the contract had been awarded. 

Contract or specification provisions 
which have arisen and seem in conflict with 
sound procedure were outlined as those 
which require contractors to guarantee 
specified methods and the results; the 
refusal of owners to guarantee elevations 
or borings shown on plans; ‘“‘catch-all’’ 
clauses which make contractors respon- 
sible for mistakes on plans; and authori- 
zation for owners to dispense contractors’ 
funds. Outside the scope of contract 
documents, the A.G.C. outlined proce- 
dures between contractors, architects, and 
engineers, where standardization of prac- 
tices would improve conditions and tend 
to reduce costs. Consideration was also 
asked for a standard procedure where a 
delayed final payment is much greater 
than the value of the work in dispute. 

The conference is composed of official 
representatives from the American Asso- 
ciation of State Highway Officials, Ameri- 
can Engineering Council, American Insti- 
tute of Architects, American Railway 
Engineering Association, American So- 
ciety of Civil Engineers, American Water 
Works Association, Western Society of 
Engineers, and the Associated General 
Contractors of America. Ezra B. Whit- 
man is the official representative of the 
Am. Soc. C.E., while Mr. Cowper, though 
a member of the Society, officially repre- 
sents the A.G.C. Other Society members 
among the representatives are H. K. 
Bishop, L. G. Lenhart, and Chester L. 
Post. 


“Contact!” 


A MEMBERSHIP booklet recently issued 
by the Cleveland Engineering Society and 
entitled ‘‘Contact!’’ carries on its inside 
front cover a most forceful presentation 
of the importance to an engineer of affili- 
ating with a professional organization. It 
is reproduced here by permission of the 
manager of that society, who states that 
its author is T. H. Holcomb of the Ohio 
Bell Telephone Company: 

‘Contact!’ As the pilot calls out to the 
mechanic, he experiences a sense of im- 
pending fulfilment. He is about to fly, 
and he realizes, perbaps subconsciously, 
that behind that one word ‘contact!’ are 
all the resources of science; that the 
dreams of inventors, the thousands of 
hours of research by engineers, the years of 
patient work by designers, the ingenuity of 
craftsmen in building his ship, and his own 
careful, thorough preparation are about to 
culminate in flight. He needs only to 
make that contact, start the motor, and 
immediately the soaring swiftness of 
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birds is his to take him wherever he wills— 
but he must make that contact, for with- 
out it his ship would remain a clumsy, 
useless thing and science would have pro- 
duced it in vain. 

“Contact is equally important to the 
engineer. Without the stimulation, the 
information, the opportunities, and the 
vision which contact with engineers in his 
own and other fields gives him, he will find 
that his years of education, research, and 
experience are of relatively little use to 
him. If he neglects to keep in touch with 
the personnel of the engineering world, 
then the efforts of science and education in 
producing an engineer will have been of 
little avail. . 

“*Contact!’”’ 


Prof. N. G. Neare’s Column 
Conducted by 


R. Rosinson Rowe, M. Am. Soc. C.E. 


THIS month “Civil Engineering” intro- 
duces to its readers that famous mental 
gymnastician, Prof. N. G. Neare. His 


fatthful scribe, Mr. Rowe, has agreed to 


keep us posted on his exploits as thoroughly 
as possible; but as the professor frequently 
wanders off on extended trips without even 
Mr. Rowe to accompany him, reports of his 
activities from any reader who may en- 
counter him will be most welcome. They 
may be addressed to Society Headquarters, 
and will be forwarded promptly to Mr. 
Rowe. 

ProressorR Noah Goode Neare, better 
known to his students as ““N. G.”’ Neare, 
claims to have given new inspiration to 
two despondent polar explorers who were 
recent guests at the Engineers Club. 
Overhearing their conversation, he learned 
that one was Hans Tuck, young and ambi- 
tious and with a polar complex, while his 
older friend was none other than Haddah 
Nipp, notorious for his daring but fruit- 
less East Pole expedition. 

Professor Neare interrupted to point 
out the fallacy of such expeditions. 
“The North Pole was found by going as 
far north as possible and the South Pole 
by going as far south as possible. But 
you, Mr. Nipp, tried to go as far east as 
possible, which is impossible, as you soon 
realized after having circuninavigated the 
globe 41 times. Explorers should con- 
fine their ambitions to possibilities, and 
leave impossibilities for the engineers, 
who are used to doing such things.” 

“Then you advise against further polar 
searches?”’ Nipp asked. 

“By no means. On the contrary, I 
heartily recommend an expedition to the 
Northeast Pole. Take your young friend, 
Tuck with you, start from the equator at 
the Greenwich Meridian, head your plane 
northeast at, say, 100 miles per hour, 
maintain a northeast course until you 
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can't go farther northeast—and there 
you will be. I guarantee such a course 
will never return you to your starting 
point.” 

Gratitude and eagerness spread over the 
faces of Nipp and Tuck as they turned 
together for an animated whispering. It 
took them only a minute to come to a deci- 
sion that Nipp announced. “As each of 
us has his own plane, I will seek the North- 
east Pole while Hans hunts the Northwest 
Pole, thus going you one better. So that 
we may estimate fuel and food require- 
ments, can you tell us how long it will take 
to get there?”’ 

Now it didn’t take the professor a 
month to reply, but his answer is being 
held until the next issue to permit any 
reader to cross slip-sticks with him. 
Confidentially, he took the earth to be a 
sphere with a radius of 3,956 miles, and 
100 miles per hour as the ground speed of 
each expedition. 


New Award Program An- 
nounced by Lincoln 
Foundation 


A TWO-AND-A-HALF-YEAR program of 
scientific study, which will culminate in 
payment of $200,000 in awards, was an- 
nounced last month by the James F. 
Lincoln Arc Welding Foundation 

The 458 awards are established for 
studies bringing out benefits of a social, 
economic, or commercial nature, such as 
reduction or elimination of hazards to 
safety and health, greater availability of 
comforts and conveniences through re- 
duced prices, greater utility and durability 
of machines and structures, as well as in- 
dustrial benefits such as cost savings and 
other advantages in manufacture, fabrica- 
tion, or construction. 

The awards range from $13,700 to 
$100, and embrace the following 12 classi- 
fications and 46 divisions: 

Engine Ac- 


Automotwe: Engines or 


Bodies or Body Accessories; 


cessories; 
Frames or Frame Accessories; Trailers. 
Aircraft: Engines or Engine Acces- 


sories; Fuselages or Fuselage Accessories. 


Railroad: Locomotives; Freight Cars; 
Passenger Cars; Locomotive and Car 
Parts 


Commercial; Pleasure. 
Buildings and Similar 
Bridges; Houses; Miscel- 


Watercraft: 

Structural: 
Structures; 
laneous 

Furniture and Fixtures: 
fice. 

Commercial: Commercial Welders or 
Job Shops; Garages or Service Stations 

Contents Stationary 
Contents Moving (Pipe 


House; Of- 


Containers: 
(Tanks, etc.); 
Lines, etc.) 

Welderies: 
Plant Welderies 

Functional Machinery: Metal Cutting; 
Metal Forming; Electrical; Prime Mov- 
ers; Conveying; Pumps and Compres- 
sors; Businesses; Functional Machinery 
not otherwise classified; Jigs and Fixtures; 
Parts of Functional Machinery 


Commercial Welderies; 


Industry Machinery: Processing; Con- 
struction; Petroleum; Steel Making; 
Farming; Household; Food Making; 
Textile and Clothing; Printing; Industry 
Machinery not otherwise classified. 

Maintenance: Machinery and Me- 
chanical Equipment, including truck, bus, 
and taxi fleets; Structures and other ap- 
plications for arc welding in maintenance 
such as pipe lines, railroad tracks, bridge 
strengthening, etc. 

Participation in the Progress Program is 
open to everyone who plays any part in 
actually bringing about progress in the 
executive, design, fabrication, manufac- 
ture, construction, or maintenance phase 
of industrial product or structure de- 
velopment. Authors of studies may be 
executives, engineers, designers, archi- 
tects, draftsmen, plant superintendents, 
production managers, foremen, proprietors 
of automotive garages or service stations, 
owners and operators of fabricating and 
repair shops, or any other person en- 
gaged in the various phases previously 
mentioned. One author, or a group of 
authors may submit a study. Any com- 
pany or concern may submit more than 
one study, provided each is on a different 
subject and is prepared and submitted by a 
different author or group of authors. 

Studies may bring out any and all 
social, scientific, economic, and commer- 
cial benefits which attest progress in 
industrial development. Studies must, 
however, report progress which can be 
attributed to application of the electric 
arc process of welding within the 2'/,- 
year period, January 1, 1940, to June 1, 
1942. Such progress may involve one of 
the following: (a) redesign and manu- 
facture or construction of an existing 
machine, structure, building, manufac- 
tured or fabricated product of ferrous 
or non-ferrous metals; (6) new design 
and manufacture or construction of a 
machine, building, etc., as in (a); (c) 
organization, development, and conduct 
of a welding service; (d) development, 
planning, and performance of mainte- 
nance or repair work with arc welding. 

Participants in the Progress Program 
have 2'/; years—from January 1, 1940, 
to June 1, 1942—to pursue their studies 
and prepare a report summarizing them. 
All those planning to qualify should record, 
for future reference, data in the form of de- 
signs, charts, photos, notes, and other 
pertinent information on operations as of 
December 31, 1939. 

All inquiries concerning the award pro- 
gram should be addressed to the Secre- 
tary, The James F. Lincoln Arc Welding 
Foundation, Cleveland, Ohio. 


More Books on Boulder 
Canyon Project 


Two MORE of the proposed series of 41 
bulletins descriptive of the Boulder Canyon 
Project were recently published by the 
Bureau of Reclamation. These bulletins 
bear the general title, “Boulder Canyon 
Project Final Reports, Part V—Technical 
Investigations.”’ 


Bulletin 3 of this series (402 payes 
titled “‘Model Tests of Boulder Dam’ 
presents the results of laboratory ,. 


conditions for semi-final designs of 4, 
dam. 
are given for flow, temperature, and yay, 
ous live-load tests of both models, ang 
comparisons of test data with trial-jogs 
analyses of the model structures are ajy 
included. 

Bulletin 4 (286 pages), ‘Stress Studie 
for Boulder Dam,” presents the results 9 
trial-load analyses and non-linear stre 
calculations made in developing the fing 
design of the dam. The volume includ 
spreading of canyon walls, stress condi 
tions in the canyon floor, deformations , 
the reservoir bed, and local stress concep 
trations in the dam. 

In cloth covers these volumes sel] f, 
$2 each, and in paper binding for $) 4 
(10% higher outside the United States 
Orders, accompanied by a money orde; 
should be addressed to the Bureay 
Reclamation at either Denver, Colo 
Washington, D.C. 


Comprehensive Report on 
Engineering Education 


Published by E.C.P.D. 


THAT THE engineering school has fougiy 
its way upward and stands today on 
level of the university and, in some cass 
even on a higher level, is the general them 
of the report on “Present Status and 
Trends of Engineering Education in th 
United States,” by Dr. Dugald C. Jack 
son, emeritus professor at M.I.T., issue 
recently by the Engineers’ Council f« 
Professional Development, with the aid 
of funds supplied by the Carnegie Found 
tion for the Advancement of Teaching 
The report is one of the valuable by-prod 
ucts of the task of accrediting curricuk 
in engineering that has been accomplished 


on Engineering Schools of E.C.P.D 

In the early chapters of the report Dr 
Jackson traces the history of develo 
ments that led up to the accrediting pr 
gram, and sketches briefly the status of « 
gineering education in America in |% 
He next turns his attention to the Com 
mittee on Engineering Schools of E.C.P ! 
to the procedure it adopted in its task 4 
accrediting curricula, and to comments ® 
some of the perplexing problems it had! 
face and the progress of the committe’ 
own thinking and methods that resulltt 
from actually coming to grips with the 
problems. 

The data themselves, which cover °’ 
curricula in 139 institutions, assem 
coordinated, and analyzed in the form 
tables and charts, with Dr. Jacksons 
ments on what they signify to him, oc 
the third portion of the report 
data, though gathered for the purpos 
the accrediting program, constitutec © 
a rich store of information of value 
gineers and educators that the comm! 
was able to secure from the a 
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present status, Dr. Jackson 


convenient summary in the 
»assages quoted from the report: 
It i isonable to say that the ma- 
substantially 160 engineering 

the United States are now in a 

is and are wide-awake to im- 
effectiveness. The principal 

in the quality of faculties are per- 
lack of recognition of the unity of 
n science and in political economy 


rove 
jefects 
haps a 
ining 
as applied in engineering, an inadequate 
spousal of professional ideals as distin- 
yished from either craftsmanship or 
speculative philosophy, a failure to im- 
oress on all students that a successful 
engineer's life demands continuous study 
throughout its length, and a failure to 
iovetail the curricula into political econ- 
my on one side as thoroughly as they are 
iovetailed into physical science on the 
ther Part of the onus for the defects 
named may be appropriately laid at the 
joors of administrative officers. ... There 
; an additional fault. . .which is the failure 
recognize that the proper use of research 
talizes all levels of engineering educa- 
from the sophomore undergraduate 
vel to the most advanced levels, which 
akes it a requisite and important factor 

n such education. 

There are some critics who sigh over 
state of engineering education and 
propose forcing modifications of its proc- 
sses or of its duration by legislation in 
e states. They, however, usually visu- 
ize only some of the aspects of engineer- 
ng practice (such, for example, as inde- 
pendent practice as a consultant), and 
: hey would make preparation for all the 
iried characteristics of engineering by 
BS means of one mold. Such proposals are 
B false to the needs of the nation and its 
ndustries. The proponents sometimes 
irgue from apparent analogies with the 
professions of medicine and law, but fail to 
ield thought to the vast difference in the 
pe of engineering activities compared 

§ with medicine and law, and therefore the 
s wider variety of education that should be 
available without regimentation for prac- 
itioners in the various aspects of engineer- 
ng The evolution of engineering educa- 
’ tion over a variety or range of undergradu- 


m ate and graduate curricula has occurred 
® ‘omeet the needs of the nation, and evolu- 
onary changes are constantly under way 
} as the needs of the nation’s population and 
; its industries change and the enlarging 

disclosures from scientific research make 
B® practicable. If the existing lag between 
the precepts and the fittingness of eco- 
homie tenets, the vision of social relations 
and the ethics of political science can be 
overcome, the rate of evolution referred 

will be accelerated naturally, but this 
innot now be foreseen with definiteness 


With respect to students, Dr. Jackson 
“omments on trends in selection and se- 
“tive methods, “more steadfastly and 
“diciously’’ dispensed financial aid, “hon- 

* Seminars in junior and senior year,” 
~eclation with teachers in laboratory 
work of a research character, slowly 


widening interest in ‘‘examinations of 
truly comprehensive character’’ and the 
“reduced emphasis on term examinations 
in individual subjects,’’ and more stimu- 
lating textbooks. 

There is, he points out, increasing in- 
terest in student meetings of the national 
engineering societies and a ‘“‘tendency to 
carry on experiments in education and 
research in which more than one depart- 
ment takes an active interest.” An im- 
pressive trend lies in the recently de- 
veloped attention to the social relations of 
engineering and the social responsibilities 
of engineers, coupled with a swing from 
“practical empiricism to sound science.” 
The change in attitude toward instruction 
in English “has been almost revolution- 
ary,”’ and there appears to be some evi- 
dence of a return to the study of foreign 
languages. The importance of econom- 
ics and sociology ‘‘as subjects for close and 
accurate study by engineering students” 
is noted and discussed by Dr. Jackson. 

The list of trends is completed with ob- 
servations on “institutional jealousies”’ 
which are said to be “‘softening”’ and are 
being replaced by cooperation and the 
elimination of duplication of men and 
equipment. “Ultimately,” Dr. Jackson 
observes, ‘‘the engineering schools may re- 
classify themselves on segments deter- 
mined by the ability (with their several 
locations and financial means) to minister 
best to students of various ambitions,” 
thus laying the foundation for elimination 
of duplications and concentrating on dif- 
ferent work where it can best be dealt with. 
“Unhappily,”’ he continues, ‘‘a trend now 
exists which disturbs the balance instead 
of improving it. This is the tendency of 
technical institutes to change into the 
scope of degree-granting engineering 
schools. The need in the engineering 
field is not for fewer students in the aggre- 
gate of those who are preparing for the 
engineering trades; but the need is for 
better-sifted engineering students in the 
engineering schools and an increased pro- 
portion of technical-institute students 
looking forward to the engineering trades.” 


Engineers in the Public Eye 


Ir Has often been said that engineers 
should ‘‘talk’”’ as well as “‘write.” In this 
connection the October issue of Mechanical 
Engineering presents an article by Joseph 
M. Byrne, Jr., entitled ‘‘The Engineer in 
Public Service,” which states how the engi- 
neer can influence his city or community. 

“Get Acquainted!” is the first counsel 
Learn the viewpoint of your neighbors 
Their opinions, though different from 
yours, may help you to see the situation 
more clearly. Become acquainted with 
your local and state representatives. You 
may find that the Board of Education in 
your district harbors excellent members 
who inspire confidence and deserve your 
support; perhaps you will see a need for 
change. 

“Educate Yourself!” Keep informed 
of local problems under consideration so 
that you may have the complete data 
before expressing an opinion. Find out 
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what your city or community has done 
about planning, housing, safety, or law ne- 
forcement. You will discover that asso- 
ciation with civic associations is often 
broadening as well as informative. 

“Effective public understanding cannot 
be realized by a mere handful of broadly 
educated men,”’ says Mr. Byrne, “‘there 
must be not only those who serve the 
general welfare directly in their stated 
capacities, but untold others who, as 
citizens possessed of higher education, will 
give critical thought and support to meas- 
ures initiated for the public good.” It is 
the engineer in public service who can 
help his city or community to a greater 
understanding of efforts made toward civic 
betterment. 

Mr. Byrne also summarized the objec- 
tives of the Committee on Professional 
Objectives of the American Society of 
Civil Engineers and stated that with them 
“the members of the American Society of 
Mechanical Engineers should be in hearty 
accord.” 


Brief Notes from Here and 
There 


It is expected that among the forth- 
coming publications of the Department of 
Agriculture will be included compilations 
of hydrologic data from small watersheds 
at nine of the Soil Conservation Service’s 
Conservation Experiment Stations. These 
publications will include rainfall, surface 
runoff, and soil-loss data for the period 
1931 to date, obtained from small water- 
sheds subjected to various cover and land 
use. A recent act of Congress prohibits 
the distribution of government publica- 
tions to any individual who has not ex- 
pressed in writing a desire for such pub- 
lications Monthly lists of Department 
of Agriculture publications may be ob- 
tained, however, by writing to the Office 
of Information, Department of Agricul- 
ture, Washington, D.C., and any publi- 
cation so listed will be mailed upon receipt 
of a written request. 


New Year's resolutions should have 
been easy this year for Society Member 
Albert Frederick Porzelius, of Chatta- 
nooga. It is reported that he became a 
father for the first time at just 30 seconds 
past midnight on January 1. 


NEWS OF ENGINEERS 


Personal Items About Society Members 


CLARENCE W Dunnam formerly as- 
sistant engineer in the design division of 
the Port of New York Authority, has be- 
come chief structural designer for the 
Phelps Dodge Corporation, of New York. 
Mr. Dunham will take charge of the struc- 
tural design work for the company’s new 
copper smelting plant at Morenci, Ariz. 
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D. McGrecor WILLIAMS, assistant 
superintendent of the Durham (N.C.) 
water department, has been appointed 
superintendent of the department. 


CHARLES Asn, division engineer for the 
Ohio State Highway Department at Lima, 
Ohio, has been named assistant city engi- 
neer of Lima 


Watpo G. Bowman, for fifteen years a 
member of the editorial staff of Engineer- 
ing News-Record, has been appointed co- 
editor of that publication 


GeorGce H. DuGGan, chairman of the 
Board of the Dominion Bridge Com- 
pany, Ltd., and the Dominion Engineer- 
ing Works at Montreal, Canada, has been 
made an honorary member of the Cana- 
dian Engineering Standards Association. 
Mr. Duggan is also an Honorary Member 
of the Society. 


FRANK L. RASCHIG, previously division 
engineer for the Ohio State Highway De 
partment, has been made state director of 
the Ohio State Department of Public 
Works 


C. F. Izzarp, assistant engineer for the 
Public Roads Administration, stationed 
at Austin, Tex., has taken a year’s leave 
of absence to do graduate work in hy- 
draulics at the University of Iowa. 


J. W. Ketty is now professor of 
civil engineering at the University of Cali- 
fornia. Until lately, he was research 
engineer in the Engineering Materials Lab 
oratory at the university 


DECEASED 


Joun ALEXANDROFF (M. '27) 
chief engineer of the Lower Volga Irri- 
gation Project and Development, Moscow, 
U.S.S.R., died some time ago, though word 
of his death just reached Society Head- 
quarters. He was about 60 at the time 
of his death. Mr. Alexandroff spent a 
number of years on bridge and dam con- 
struction in Russia, and from 1912 to 1918 
was similarly employed in Turkestan. For 
several years, also, he was lecturer at the 
Petersburg Polytechnical College for 
Women and at the Petersburg Tech- 
nological Institute 


HERMAN LEONARD ARBENZ (M. '27) con- 
sulting engineer of Ravenswood, W.Va., 
died on November 15, 1939. He was 65. 
From 1905 to 1910 Mr. Arbenz was engi- 
neer for Ohio County (West Virginia) in 
charge of all road work; from 1912 to 1916, 
senior highway engineer for the U.S. Bu- 
reau of Public Roads; and from 1924 to 
1929, city engineer of Wheeling, W.Va. 
From the latter year on he served vari- 
ous municipalities, specializing in slip and 
drainage problems 


Everett N. Bryan (M. ’25) supervis- 
ing hydraulic engineer for the division of 
water resources of the California State 
Department of Public Works, died at his 
home in Sacramento, Calif., in December 


1939. Mr. Bryan, who was 55, had been 
connected with the State Department of 
Public Works since 1920. Prior to that 
he was engaged in irrigation and hydraulic 
work in Washington and California—for 
four years as chief engineer of the Water- 
ford (Calif.) Irrigation District. Mr. 
Bryan was one of the founders of the Sac- 
ramento Section of the Society, which he 
served as president. 

RALPH EpwarRp Goopwin (M. '35) as- 
sociate professor of civil engineering at 
the College of the City of New York, died 
suddenly at the conclusion of his classes 
on December 16,1939. Hewas53. Early 
in his career Professor Goodwin taught at 


The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 


Yale and at Columbia, and from 1913 to 
1922 was connected with various organiza- 
tions, including the U.S. Shipping Board. 
In 1922 he went as instructor to the Col- 
lege of the City of New York, where he was 
a leader in student activities and instru- 
mental in furthering Student Chapter 
work. 

CHAuUNCEY HaAw_ey (M. '02) 
vice-president and superintendent of the 
Pennsylvania Water Company, Wilkins- 
burg, Pa., died at his home in Edgewood, 
Pa., on December 10, 1939. He was 74. 
From 1886 to 1893 Mr. Hawley was 
assistant for Chester B. Davis, and from 
1896 to 1902 engineer and superintendent 
of the Atlantic City (N.J.) Water Depart- 
ment. In the latter year he became con- 
nected with the Pennsylvania Water 
Company, which he served for many years 
as chief engineer. 

Byron (M. '37) division 
engineer for the New York City Board of 
Transportation, was stricken with a fatal 
heart attack on December 19, 1939, while 
addressing an audience on the construction 
of the Sixth Avenue (New York) subway, 
of which he was chief engineer. Mr. 
Houghtaling, who was 49, had served with 
various state and city engineering depart- 
ments for thirty-two years—since 1924 
with the Board of Transportation. As 
division engineer, he was in charge of all 
subway construction in Manhattan. 


ARTHUR SYLVANUS KEMMAN (Assoc. M. 
'29) hydrographer for the Los Angeles 
County Flood Control District, died on 
October 31, 1939, at the age of 52. From 
1919 to 1921 Mr. Kemman was marine in- 
spector for the Union Oil Company, and 
from 1922 to 1925 draftsman for the 
Southern California Edison Company. 
In the latter year he became draftsman for 
the Los Angeles County Flood Control 
District. During the war he was a lieuten- 
ant in the U.S. Naval Reserve Force, sta- 
tioned at the U.S. Navy Yard at Bremer- 
ton, Wash. 
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GEorGE LANG, JR. (M. eng; 
neer of bridges for the Baltimore and Ohi 
Railroad, Baltimore, Md., died on Decem 
ber 9, 1939, at the age of 56. In J997 
after a brief period with the A nerican 
Bridge Company and the South and Wee. 
ern Railroad—Mr. Lang began his long 
connection with the Baltimore and Ohi: 
Railroad. Interested for many years ; 
the affairs of the Society, he served x 
president of the Maryland Section in }99- 
and 1936 and, at the time of his death. was 
active on several of the Society's Tec), 
nical Division committees. 

EVERETT WILSON Lewis (M. ‘0j) 
Wellesley, Mass., died on December 9 
1939, at the age of 85. Mr. Lewis’ ear) 
career was largely in the field of railroad 
work—he held several positions with ¢}, 
Northern Pacific Railroad and, from jo 
to 1914, was assistant engineer for the Ney 
York, New Haven, and Hartford Railroad 
In 1918 Mr. Lewis became connected wit; 
the United Electric Company of Spring 
field (Mass.), where he remained until his 
retirement in 1932. 

GEORGE JOHN LYON (M. ’14) of Wash 
ington, D.C., died at Parkersburg, W.Va 
on December 17, 1939, at the age of 6; 
From 1904 to 1910 Mr. Lyon was profess 
of civil engineering at Colorado Colle 
where he organized the civil engineering 
department and installed hydraulic and 
material-testing laboratories. In 
latter year he joined the civil engineering 
staff at Union College, remaining there fo; 
a number of years. From 1912 on he, als 
served as assistant engineer in the Albany 
(N.Y.) office of the U.S. Geological Survey 

CHARLES Davip Marx (M. '96) Pas 
President and Honorary Member of t! 
Society, died at Palo Alto, Calif., on Dx 
cember 31, 1939, at the age of 82 
sketch of his career appears in the “Societ) 
Affairs’’ department of this issue 

WILLIAM FRANKLIN MILLER (Assoc. M 
'16) engineer of maintenance of way fa 
the Eastern Pennsylvania Division of th 
Pennsylvania Railroad, Harrisburg, Pa 
died at Ardmore, Pa., on December |) 
1939. He was 59. Mr. Miller's enter 
career was spent with the Pennsylvanuw 
Railroad, with which he became conne* 
in 1903. During this long period he serv 
in various capacities in different parts 
the East, and in 1926 he was promot 
to the position of engineer of maintenan 
of way for the Eastern Pennsylvaws 
Division. 

Nasu (M. ’15) engineer and get 
eral contractor of Stamford, Conn., a 
in that city on December 23, 1939. 
1899 Mr. Nash became city engineer & 
Stamford, leaving one year later to g0 
private practice. In 1902 he was ™ 
employed as city engineer and remaine¢ 
this capacity for over twenty years. 
1908 he was also made city supermtenc" 
of public works. 

ALBERT Woopprince Propa (Assoc. 
'12) president of the Berkeley Hills 
Properties Company, San Francs 
Calif., died at his home in Berkeley, Cal! 
on April 27, 1939. He was 60. Mr Pod 
held several positions on the West 
including that of city engineer of Redwor 
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FONARD RIMBAULT (Assoc. M. 


10) for the past two years manager of 


for the federated metals division of 
American Smelting and Refining 


Compan’ New York City, died on De- 


» 1939. He was 45. Before as- 
s connection with this organiza- 


uming 
» Mr. Rimbault for a number of years 


upied a similar position with the Fed- 
i Metals Corporation in New York. 


Lore, 


that he was with Post and Mc- 
and with the Edward F. Terry 


Manufacturing Company. 


Epson Mason Scorrecp (M. '05) con- 


suction engineer of Los Angeles, Calif., 
ied at his home there on December 28, 
130, at the age of 72. From 1894 to 1901 


Mr 


Scofield was with the Youngstown 
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Bridge Company. He then formed an 
engineering partnership with his brother 
in Philadelphia, serving as president of this 
firm until 1918. From the latter year until 
1922 he was president of the Pacific Marine 
and Construction Company at San Diego, 
Calif. He then resumed his connection 
with the Scofield Engineering-Construc- 
tion Company, his headquarters being in 
Los Angeles. 


Howarp Priatr TrREADWAY (M. '16) 
until recently president and treasurer of 
the Kansas City (Mo.) Bridge Company, 
died at his home in that city on December 
26, 1939. Mr. Treadway, who was 65, be- 
came connected with the Kansas City 
Bridge Company in 1902, serving as engi- 
neer until 1926 and as president and 
treasurer from then on until his retirement 
last year. During this latter period Mr. 
Treadway was, also, president and direc- 
tor of the Kansas City Crushed Stone 
Company. He was one of the principal 
benefactors of the University of Kansas 
City. 


RUDOLPH PETER JOHANN TUTEIN-NOL- 
THENIvuS (M. ’99) died at his home at La 
Tour de Peilz, Switzerland, on November 
27, 1939. Mr. Tutein-Nolthenius, who was 
88, was a native of Holland, where he 
spent his entire professional life. From 
1874 to 1902 he was Dutch state engineer, 
and from 1903 to his retirement in 1920 he 
was president of the Royal Commission 
for the Dutch Middle Classes. 


Joun Haro_p WINTER (M. hy- 
draulic engineer for the PWA on the San- 
tee-Cooper Project at Charleston, S.C., 
died on January 2, 1940, at the age of 54. 
Mr. Winter's major engineering connec- 
tions included work as chief engineer for 
the Federal Power Company at Anniston, 
Ala., and as hydraulic engineer for the 
Electric Bond and Share Company, of 
New York, which he represented in Brazil. 
More recently he was with the U.S. Forest 
Service in connection with the design and 
construction of hydraulic structures in 
eleven states and Puerto Rico. 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 
From December 10, 1939, to January 9, 1940, Inclusive 


4 


4 


AppiTions TO MEMBERSHIP 


Rostnson (Assoc. M. °39), Asst. Prof., 
Enger., Bucknell Univ. (Res., 725 Market 
Lewisburg, Pa 


Morris (Jun. '39), Engr., 
US. Grazing Service, CCC, Dept. of Interior, 
amp Hubbard Ranch G-108, Wells, Nev. 


\grens, Frepertck Conrap (Jun. 4507 


Natural Bridge Ave., St. Louis, Mo. 


\sevorE, CeorGe Byron (Jun. '39), Draftsman, 


State Road Dept., Chipley, Fla. 
ARN, Heper HaRRevt, Jr. (Jun. '39), Back 
Bay, Va 


sstuss, Wi_rrep Epwin (Jun. °'39), Public 
Land Surveyor, Gen. Land Office (Res., 134 
West Ave. 44), Los Angeles, Calif. 


Bene, Joun (Jun. 39), Superv. Engr., U.S. Govt., 


364 Third West St., Helper, Utah. 


Beyt, Paut Cap (Jun. °39), Chainman, State 


Bureau of Highways, Route 4, Buhl, Idaho. 


Berry, Lerrwicn (Jun. °39), Chf., 


Fj ield Party, R. W. Berry, 7005 Meadow Lane, 
Chevy Chase, Md 


Bertino, Frep (Assoc. M. °39), Junior Engr., 


War Dept., U.S. Engr. Office, 39 Whitehall 
‘St, New York (Res., 946 Bushwick Ave., 
Brooklyn), N.Y 


iOLER, HARMAN PauL (Jun. '39), With Slaugh- 
ter, Saville & Blackburn (Res., 1416 Avondale 
Ave.), Richmond, Va. 


teky, Donato Evcene (Jun. '39), 3530 As- 


bury, Dallas, Tex 


Hersert (Jun. Stock 

“an, J. D. Adams Co., 53 West 7 Mile Rd., 

ttroit, Mich. (Res., 109 East South St., 
ill 


JOHN FRepeRICK (Jun. °39), Junior 
s Analyst, Consolidated Aircraft Corpora- 
San Diego, Calif. 


AMES Josepn, Jr. (Jun. '39), Junior 
Bureau of Reclamation, 7th and 
-acramento, Calif 


“sett, Witttam Crawrorp, Jr. (Jun. "39), 
Sussell Rd, Fanwood, N.J.- 


Rictaro Samuet (Jun. '39), With 
,ert-Christy Corporation, Affton Station, 
muts (Res., 33 North Elm Ave., Webster 


Mo 


Capian, Isapore (Jun. '39), Junior Engr., U.S. 
Engr. Office, 402 Chamber of Commerce Bldg., 
Pittsburgh (Res., 241 Noble St., Crafton), Pa. 


Jonn Freperick (Jun. °39), Eng. 
Looper, Bethlehem Steel Co., Fabricated Steel 
Constr., Rankin, Pa. 


Corrtin, Ropert Parker (Jun. '39), Junior Engr., 
Commonwealth Edison Co., 72 West Adams 
St., Chicago (Res., 510 Poplar St., Winnetka), 
Ill. 


Core, Evcene Levanp (Assoc. M. "39), County 
Engr., Board of Knox County Commrs., Wray 
and Anderson Sts. (Res., Fort Sanders Manor), 
Knoxville, Tenn. 


Comris, Russert (Jun. '39), 2d Lieut., 
U.S.A., Fort Lewis, Wash. (Res., 915 Elev- 
enth Ave., North, Fargo, N. Dak.) 


Cowes, CHARLES Moopry (Jun. °39), With 
Cleveland Elec. Illuminating Co. (Res., 31 
Mentor Ave.), Painesville, Ohio. 


TOTAL MEMBERSHIP AS OF 
JANUARY 9, 1940 


5,572 
Associate Members....... 6,309 

Corporate Members.. 11,881 
Honorary Members...... . 31 
4,062 


Crater, Davip Hopkins (Jun. Draftsman 
and Detailer, Am. Bridge Co., Warren St., 
Trenton, N. J. (Res., 311 Monterey Ave., 
Pelham, N.Y. 


Samvuet (Jun. °39), San. 
Engr., U.S. Dept. of Agriculture, Beltsville, 
Md. 


Crump, CHALMERS Carotyn (Jun. °39), Civ. 
Engr., 2405 Terrett Ave., Alexandria, Va. 


Darpvet, Water (M. °39), Cons. Engr., Aarberg 
(Ct. Berne), Switzerland. 


DemMa, Josern JouHN (Jun. '39), Testing Engr., 
C.A.A. Airport Stabilization Program, 1224 
East Eng. Bldg. (Res., 1212 Willard St.), 
Ann Arbor, Mich. 


Esert, Epwarp Darwin (Jun. '39), Looper, 
Bethlehem Steel Co., 8301 Stewart Ave. (Res., 
8200 South Ellis), Chicago, II. 


Ecevnorr, Ropert (Jun. '39), With 
Turner Constr. Co., 80 Newbury St.. Boston 
(Res., 56 Solon St., Newton Highlands), Mass. 


Eoccer, Marutas (Jun. '39), Timekeeper, Damon 
G. Douglas Co., 605 Broad St. (Res., 49 Mag- 
nolia St.), Newark, N.J. 


Ervast, FreperickK (Assoc. M. °39), 
Asst. Hydr. Engr., Div. of Water Resources, 
401 Public Works Bldg., Sacramento, Calif. 


Eustis, Josern Bres (Jun. '39), Junior Engr., 
U.S. Waterways Experiment Station, Box 80, 
Vicksburg, Miss. 


Fiscn, ARNOLD GeorcGe (Jun. '39), Instr., Rens- 
selaer Polytechnic Inst., Troy (Res., 289 West- 
ern Ave., Albany), N.Y. 


Fircu, Reamy Curtis (Assoc. M. '39), Engr., 
Socony-Vacuum Oil Co., Inc., 4140 Lindell 
Boulevard, St. Louis (Res., 7076A Mitchell 
Ave., Richmond Heights), Mo. 


Fox, James May (Jun. '39), With U.S, Geological 
Survey, 303 Federal Bldg. (Res., 328 L St.), 
Salt Lake City, Utah. 


Fox, PortTLanp Porter (Jun. °39), Associate 
Eng. Geologist, TVA, Box 61, Spring City, 
Tenn. 


GARFUNKLE, MORRIS Hirscu, Jr. (Jun. '39), 47 
Stanton St., Newark, N.J. 


GreEN, KENNETH Davin (Jun. '39), Asst. Engr., 
State Rivers and Water Supply Comm., Treas- 
ury Gardens C2 (Res., 44 Geelong Rd., Foots- 
cray W. 11), Victoria, Australia. 


GREENBERG, SeymMouR WaALTeR (Jun. ‘39), 
Insp., Constr. Materials, Jersey Testing Labo- 
ratories, 154 Wright St. (Res., 47 Bock Ave.), 
Newark, N.J. 


Grossi, Aucust (Jun. 39), Civ. Engr., Grammer 
Dempsey & Hudson Steel, 212 Rome St., 
Newark (Res., 414 Jefferson St., Hoboken), N.J. 
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Groves, Rosert Sarecos, Jr. (Jun. 39), Engr., 
Am. Bridge Co., 334 Glenwood Drive, Am- 
bridge, Pa 


GunNpeRson, NORMAN Ove (Jun. '39), Junior Agri. 
Engr., U.S. Dept. of Agriculture, 5CS, Harri- 
son, Nebr 


551 Le- 


HALLeerG, ALLAN Newson (Jun. '39), 
baum St., S.E., Washington, D.C. 


Epwarp Turopore (Jun. '39), Asst. 
Eng. Aide, TVA, 705 Pound Bldg. (Res., 316 


Vine St.), Chattanooga, Tenn. 


Guy Bucwanan, Jr. (Jun. Junior 
Hydr. Engr., U.S. Geological Survey, Ocala, 
Fla. (Res., Yazoo City, Miss.) 


Harris, Eric (Jun. Asst. Engr., 
Idaho Power Co. (Res., 1501 North 20th), 


Boise, Idaho 


(Jun 


PHERODORE 
Phila- 


HARTUNG 
134 South Bonsall St., 


Structural Contr., 
deiphia, Pa. 
Hastines, Rosgerrt Witttam (Jun. ‘39), 197 
Pioneer Hall, Univ. of Minnesota, Minneapolis, 
Minna 
(Jun. With Ryan 


HAYDEN 
4602 Kansas St.), San 


Aeronautical Co. (Res., 
Diego, Calif 
Orro Lertriw (Jun. '39), Junior Civ 
Engr., U.S. Dept. of Acriculture, SCS, Delta 
(Res., 509 South Middle St., Cape Girardeau), 
Mo 
G. (Assoc M. °39), 
Mer., and Senior Engr., 
Clarksburg Water 


HIGHLAND, 
Secy.-Treas., Gen 
Municipal Water Supply, 
Board, Clarksburg, W.Va 


ITALIANO, Francis Joseru (Jun. '39), 7 Downer 


St., Westerly, 

Jarvis, Paut, Jr. (Jun. 39), 4316 East 33d St., 
Seattle, Wash. 

Jasteckt, Leon (Jun. 
39), Asst. Structural Estimator, Narragansett 
Elec Co., South St Station, Providence 
(Res., 421 Broadway, Pawtucket), R.I. 

Jounson, Harvey Jutian (Jun. °39), Junior 
Engr., U.S.A., U.S. Engrs. Office (Res., 521 
West 4th St.), Tulsa, Okla 

Jounston, Epwarp 


Engr., Sales Dept., National 
4207 First Ave., Brooklyn, N.Y 


Jun. '39), Hydr 
Meter Co., 


39), Junior 


Jones, Cuartes (Jun 
(Res., 


Engr., U.S. Bureau of Reclamation 
2001 M St.), Sacramento, Calif. 


MarTIN CUNNINGHAM (Jun. °39), 310 


JONES, ] 
Richmond, Va 


North Granby 5t., 
Joray, Paut Armanp (Jun. '39), With Post 
Office Dept., U.S. Transfer Office (Res., 1745 
Hobart St., N.W.), Washington, D.C. 
Jupp, Arnotp Morris (Jun. '39), Junior Engr., 
Design Div., U.S. Engrs., Post Office (Res., 
2107 Eastview Ave.), Louisville, Ky. 


Karp, Wu.iaM Josera (Jun. '39), Care, Phillips 
Petroleum Co., Drawer 811, Odessa, Tex. 


Kennison, Hucs Foster (Jun. '39), Engr., Lock 
oint Pipe Co., 150 Rutledge Ave., Ampere, 
N.J. (Res., Y¥. M.C A., Grand Rapids, Mich.) 


Kerner, Berrian Hoorer (Jun. '39), 
Rodman, E. 1. du Pont de Nemours & Co., 
Pennsylvania Ave., Seaford, Del. 

Kutam, E.son Trask (M. "39), Hydr. oot San. 
Engr., 142 Maiden Lane, New York, N.Y 

Kostrsxy, Jack NATHAN (Jun. Insp., Penn- 
sylvania Turnpike Comm., Shippensburg 
(Res., 1626 West 68th Ave., Philadelphia), Pa. 

Lanoc, Conran Henry (Assoc. M. '39), Asst. 
Civ. Engr., Div. of Eng., State Dept. of Public 
Works, State Office Bidg., Albany, N.Y. 

Leonarp, James Josern (Jun. °39), Eng. Cadet, 
Dept. of Public Works (Res., 2172 Anthony 
Ave.), New York, N.Y 

Lewis, Davip Jorpan (Jun. '39), Junior Engr., 
U.S. Engrs. Room 20¥ Pittock Blk., Portland, 
Ore. 

Lawrence ALpEN (Jun, ‘39), 


Engr., War Eept., Corps of 
Box 2025, Hunting- 


LeYENBERGER, 
Asst. Hydr. 
Engrs., U.S. Engr. Ofhce, 
ton, W.Va. 

LIGHTHOLDER, 
Graduate Asst., Univ 
Hall, Pittsburgh (Res., 
burg), Pa. 


Ricuarp Kennern (Jun. ‘39), 
of Pittsburgh, 310 State 
520 Ridge Ave., Canons 


Livinoston, Rosert (Jun. ‘39). Chain- 
man, Div. Engr. Office, St. L.S.W. Ry. (Res., 
802 West 6th St.), Pine Bluff, Ark. 

Loetrz, Omar Josern (Jun. Junior Hydr. 
Engr., U.S. Gceological survey Box 1285 
(Res., 602 North Missouri Ave Roswell, 


N.Mex 
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Lone, THomas AuspuRN (Jun. '39), Junior Eng. 
Aid, Pasadena Water Dept., Room 319 City 
Hall (Res., 139 South Oak Knoll Ave.), Pasa- 
dena, Calif. 


Lott, Hamiiton (Jun. '39), Civ. Engr., 
Quarries Co., Columbia, S.C. 


Palmetto 


Lovejoy, Ricuarp Fiesic (Jun. Asst. Eng. 
Aid Public Roads Administration, Federal 
Office Bidg., San Francisco, Calif. 


McWerny, Keeney (Jun. With Wal 


ter W. Flora, 821 East 17th St., Cheyenne, 
Wyo. (Res., Mount Emmons, Utah.) 
MALLEN, Epwarp Joun (M. '39), Associate 


Engr., U.S. Engr. Office, Wright Blidg., Tulsa, 


Okla 


McCautey, Tuomas, Jr. (Jun. '39), Fellow, Ir- 
rigation, Economics, Irrigation Dept., Univ. of 
Arizona (Res., 632 North Tyndall Ave.), Tuc- 
son, Ariz. 


Mepirz, Watter Josern (Jun. '39), Research 
Fellow, Brooklyn Polytechnic Inst., 99 Living- 
ston St., aera (Res., 1824 Centre St., 
Ridgewood), 


Mitnes, Mark Cuarces (Jun. With John 
Milnes Co., Inc., 2081 Richmond Terrace 
(Res., 137 Palmer Ave.), Staten Island, N.Y 


Minnotte, Jacjue Sears (Jun. °39), Junior 
Civ. Engr., War Dept., U.S. Engr. Office, 
1001 Chamber of Commerce Bldg. (Res., 371 
Orchard Drive. Mount Lebanon), Pittsburgh, 
Pa, 

MITCHELL, 
colm Pirnie, 25 West 43d St., 

Morenous, Myron Oornoupt (Jun. '39), Box 87, 
Lysander, N.Y. 


Rosert Dace (Jun. Engr., 
New York, N.Y. 


MorR&SLAND, Russett Eart (Jun. '39), Drafts- 
man, Carnegie-Illinois Steel Corporation, Fifth 


Ave. (Res., 1481 Alabama Ave.), Pittsburgh, 
16, Pa. 
Morris, Ruts Evizaseta (Miss) (Assoc. M. 


Gascoigne & Associates, 1140 


"39), Archt., 
Hotel Westlake), Cleve- 


Leader Bldg. (Res., 
land, Ohio 


Francis Joseru (Assoc. M. °39), 
Asst. Mgr., Highway Planning, State Highway 
Comm., Masonic Temple (Res., 963 Jewell 
Ave.), Topeka, Kans, 


NETTLETON, 


NICHOLSON, Frep Arcus (Assoc. M. '39), With 
San Francisco-Oakland Bay Admin- 
istration Bldg., Oakland (Res., 838 Thirty- 
Second Ave., San Francisco), Calif. 


Osporne, Francis Tuomas (Jun. '39), Survey- 
man, U.S. Eng. Corps, Commerce Bidg., St. 
Paul, Minn. (Res., 2U3 South 14th St., Fargo, 
N. Dak.) 


Osorrsky, Sam (Jun. '39), Asst. Eng. Aid, U.S. 
Engr. Office, Post Office Bldg., Stockton (Res., 
1416 Twenty-Third St., Sacramento), Calif. 


PapLasky, (Jun. Detailer, Bethle- 
hem Steel Co., Pottstown (Res., 5632 Florence 
Ave., Philadelphia), Pa 


Epwarp Jostan (Assoc. M. 


PARKINSON, 
SCS, CCC-2, Lewistown, Mont. 


Camp Supt., 


ParrisH, Paut Freperick (Jun. '39), Junior 
Engr., International Boundary Comm. (Res., 
29 South Miranda), Las Cruces, N.Mex. 


PARSHALL, RicHarRD PALMER (Jun. °'39), Sales 
Engr., National Meter Co., 1455 West Congress 
t., Chicago (Res., 261 South St., Elmhurst), 
Ill. 


Perers, Resp (Jun. '39), Asst. Engr., 
State R. R. Comm., State Bidg., San Fran- 
cisco (Res., 4171 Opal St., Oakland), Calif, 


Preirrer, Freverick (Jun. 39), Junior 
Draftsman, State Dept. of Highways, 28 East 
3d, Williamsport (Res., 100 East Houston 
Ave., Montgomery), Pa. 


Howarp Emerson (Jun. 39), 1007 


Champaign, Ill 


South Locust 5St., 

JApez Preston (Assoc. M. '39), Struc- 
tural Designing Engr., The Permanente Cor- 
poration (Res., 275 West Santa Clara St.), San 
Jose, Calif 

Pixrnts, Matcoum, Jr. (Jun. 39), Junior Engr., 
Malcolm Pirnie, 25 West 43d St., New York, 
N.Y (Res., 53 Oxford St., Cambridge, Mass.) 


Pirtz, Josern, Jx., (Jun. '39), Instrumentman, 
Pacific Gas & Elec. Co., 245 Market St. (Res., 
1367 Vallejo >t.), San Francisco, Calif 


Prawpzik, THappeus Borestaus (jun. ‘39), 
Sewer Insp., Bureau of Sewers, City Hall (Res., 
1651 South Yth St.), Milwaukee, Wis 


Georce Liovp (M. '39), Enugr.-Ex- 
PWA, Regional Office, Region 3, 150 
715 Elkmont Drive, N.E.), 


REINERT, 
aminer, 
Hurt Bldg. (Res., 
Atlanta, Ga 


Rivey, Nep (Jun. '3¥), Engr. Asst.. Cc 
pany 958, Provo (Res., Goshen), Uta - 

Ritey, Wacter Eart (Jun. '39), ftsm 
Pittsburgh Des Moines Steel Co., Neville I... 
, 68 Bradford Ave., Crafton), Pittsbo-. 
Pa. 

Riser, Haroip Lewis (Jun. '39), Rodma, 


St. P. & P. R. R., Room 304 Reo Bix, . 
2'/, South Sth St.), Terre Haute, ing 
Rosinson, THomas BuLLeNe (Jun 
Jay Hali, Columbia Univ., New York, n'y Jota 
Rosato, Perer, Jr. (Jun. °39), Ciy En 
Route 1, Pen Argyl, Pa. 
Rornsaum, Mitton (Jun. '39), Detaile 


Pottstown, Pa Res 
Palmyra, N | 


Bethlehem Steel Co., 
520 Cinnaminson Ave., 


Seay, Kennetn (Jun. '39). Barr 
M. of W., P.R.R., 49 East Campbell St. Bin, 
ville, Pa. 


Sette, THomas Josern (Jun. '39), Instrument. 
man-Junior Insp., State Highway Dept Bor 
223, San Marcos, Tex. 


SHARTZER, GeorcGe Wuitney (Jun. Engr 
Miller-Davis Constr. Co., 1919 Factory Kale 
mazoo, Mich. (Res., 1020 Philadelphia Driv. 
Dayton, Ohio.) 


Georce Jr M. ‘39 
Constr. Engr., Federal Works Agency Publi 
Buildings Administration, Procurement Big 
Washington, D.C (Res., 3324 Third Ss 
North, Arlington, Va.) } 


SHEPPARD, HERBERT RAMSEY (Jun. '39), Senicr 


Detailer, Lockheed Aircraft Corporation 
—— (Res., 133 East Ave. 32, Los Angeles 
alif. 


SHERMAN, FRANK RICHMOND (Jun. '39), Drafts 
man-Detailer, Ash-Howard-Needles & Tam 
men, 55 Liberty St. (Res., 383 Central Pak 
West), New York, N.Y 


James Rosert, Jr. (Jun. '39), 130 
Union Ave., St. Louis, Mo. 


Simoni, OLINDO WILLIAM ALFRED (Jun. ‘39 
Engr. and Timekeeper, Di Sandro Bros, 
Eddy St. (Res., 60 Simmons St.), Providenn 
R.I. 


Snow, Donatp Logscu (Jun. '39), Graduate 
Asst., Civ. Engr., Hydr., and San. Eng. Labo 
ratory, Univ. of Wi isconsin, Madison, Wis 


SOHRN, HENRY MARTIN (Jun. '39), With State 
Highway Dept., 17th and Jefferson (Rea 
115 East Country Club Drive), Phoenix, An: 


Rospert Earce (Jun. '39), 4 West 
Bethlehem, Pa. 


SORENSEN, ELMER ANTHONY NICHOLAS (Ju 
*39), Insp., U.S. Engr. Dept., Federal Bidg 
(Res., 15116 Muirland Ave.), Detroit, Mic 


SoMERs, 
Church St., 


SPEARMAN, James Micnaet (Jun. °39), Junio 
Engr., War Dept., U. S. Engr. Office, Chamber 
of Commerce Bldg. (Res., 366 South Grabs 
St., East Liberty), Pittsburgh, Pa. 


STEWART, JoHN Ropertson (Jun. Wit 
George A. Stewart, 66 Commissioner & 
Johannesburg, South Africa. 

Sropparp, Howarp Avucustus (Jun. '39), Asst 
Engr., U.S. Bureau of Reclamation, 12) 
Eye St. (Res., 419 Fifteenth St.), Modesto 
Calif. 


Srovrt, Joun (Jun. °39), 826 Twentiets 
St., N.W., Washington, D.C. 


Struve, Otro Ernest, Jr. (Assoc. M W 
unior Engr., War Dept., U.S. Engrs, # 
fhitehall St., New York (Res., 15 Cay 

Ave., Yonkers), N.Y. 
Epwtn FRANKLIN (Jun. '39), 2 


M St., Sacramento, Calif. 


Swicer, Frepericx (Jun, '39), 
Cambridge St., Cambridge, Mass. 


Titttz, Crarms Gorpon (Jun. '39), 
Engr., War Dept., U.S. Army Engrs., 628 Bt 
tock Bik. (Res., 2281 North West Everett % 
Portland, Ore. 


Tompkins, Fraser (M. '39), Lt 
Corps of Engrs., U.S.A., U.S. Engr 
Foot of Prytania St. (Res., 5341 St “aa 
Ave.), New Orleans, La. 


Toomey, Roy Atrrep (Jun. ‘39), Bag Dept 
(Field), Panhandle Eastern’ Pipe Line 02 
101 West Lith St. (Res., 215 West :°° 


Terrace), Kansas City, Mo. 


CHARLES Jun. ‘39 
U.S. Engr. Dept., 316 West 5th 
2 North Olive), Santa ‘Ana, Calif 


Turner, Georce Hatiett (Assoc. M 
Executive Engr., Univ. of Pennsylva®® 
South 36th St., Philadelphia (R: r 
Pa. 


Rd., Brookline, Upper Darby), 
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to Excellay. 


HAT’S how it is with successful 

contractors—men who set new 
records for fast dirt moving. They 
hire competent men, buy good equip- 
ment, and then keep that equipment 
on the job by cabling it with Excellay 
Preformed Wire Rope. 

Leading equipment makers use 
Excellay as standard equipment, be- 
cause it helps their equipment earn 
a reputation for trouble-free service 
on hard-running jobs. And for the 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 
United States Steel Export Company, New York 


Yeah," TI Say, "you sure h 


- It's got wh i 
move dirt on Schedule." oe 


ave to hand it 
takes to 


Yours WIA 


same reason, it will pay you to make 
all replacements with the same husky, 
dependable wire rope. 

Be sure to take full advantage of 
the service offered by the American 
Tiger Brand Wire Rope Engineer 
who contacts you. His job is to make 
sure that you get a full dollar’s worth 
of performance out of every dollar 
you invest in wire rope. American 
Tiger Brand Wire Rope is made in 
all constructions and grades. 


ik, 
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FRANK Kennetu (Jun. Junior 
Civ Engr Gooder-Henrichsen Co., Ine 
308 West Washington, Chicago (Res 1241 
Clinton, Berwyn), Ill 


Vincent, Harvey Leonagp (Assoc. M. ‘39) 
Town Ener 4 Woodland Way, Greenbelt 
Md 


Voor, Eimer Crark (Jun. Supt., Elmer O 
Vogt Paving Co., 846 Wellman Ave.. Massillon 
Ohio 

von Houten, Herman Joun (Assoc 
M. '30), Topographical Draftsman, Board of 
Water Supply, City of New Vork, 175 Main 
St Res 3 Franklin Ave.), White Plains 
N.Y 

Waoner, Joun James (Jun. 147 East Sist 
St., New Vork, N.V 

Waker, Norvett McVeton (Jun. Student 
Engr., Phillips Petroleum Co., Box 716, Phil- 
lips, Tex 

Wattine, Vicror Griesa (Assoc. M. '39), Div 
Supt Chicago Surface Lines, 1165 North 
Clark St Res., 1021 North Austin Boulevard), 
Chicago, Ill 


Wentworth, Eart Junior (Jun. Rodman, 
State Highway Dept., Box 25, Pharr, Tex 


West, CHartes (Jun. 368 North 
Pear! St., Crestline, Ohio 


Watre, Lynn Atnsworta (Jun. Draftsman 
H. Witt Co., 609 Lloyd Bldg (Res., 4710 
University Way Seattle, Wash 


Wattace, (Assoc. M. '39), With Tang 
anyika Rys., Care, Chf. Engr, Rys., Dares 
Salaam, Tanganyika Territory 


Witp, Harry Epwarp (Jun. Insp. (Dredg 
ing), U.S. Engr. Office, 731 New Industrial 
Trust Bldg., Providence 


Writs. Renest Linwoopn, Ie. (Jun. Tunior 
Hydr. Engr., U.S. Geological Survey, Room 
300 Highway Bidg., Austin, Tex 


Witson, ALEXANDER Gitmore, Je. (Jun. '39), 
Junior Draftsman, State Dept. of Highways, 
Stultz Bidg., Hollidaysburg (Res., 620 Cypress 
Ave., Johnstown), Pa 


Witson, Franxutn, Jr. (Jun. '39), Junior 
Draftsman, State Dept. of Highways, Alle- 
gheny St. (Res., 607 Clark St.), Hollidaysburg 
Pa 

Wericutr, Dewey Sampson (Jun. 561 Logan 
Denver, Colo 


Ver. Gawk Yow (Jun. 39), Senior Eng. Drafts- 
man, State Dept. of Highways, Richmond, Va 


Vamas, Curtts James (Jun. 39), 337 South Wine 
biddle St., Pittsburgh, Pa 


Zarin, Davin Rosert (Jun. '39), Insp., Jersey 
Testing Laboratory, 154 Wright St. (Res., 199 
Custer Ave Newark, N.J 


MembBersuip TRANSFERS 


Juntan Davin (Jun. '37; Assoc. M. '39), 
Ist Lt., Corps of Engrs., U.S.A., Wright Field, 


Dayton, Ohio 


Accen, Bearram (Jun. "30; Assoc. M.'39) 
Asst. Structural Engr, Highway and Railroad 
Div rVA (Res., 701 Gillespie Rd.), Chatta 
nooga, Tenn 


Paut (Assoc. M. M. '39), 
Bridge Engr., State Highway Comm., 512 State 
Office Bldg. (Res , 898 South Josephine St), 
Denver, Colo 


Bates, Howarp (Jun. Assoc. M 
'39), Care, FSA, Bell Bidg., Montgomery, Ala 


Benevict, Paut (Jun. '29; Assoc. M 
'39), Asst. Engr, U.S. Geological Survey 29 
Federal Bidg., Boise, ldaho 


Boswett., Leo Deteerr (Tun. Assoc. M.'39), 
Draftsman, Tulsa Boiler & Machinery Co., 
2020 South Union (Res., 4723 East Sth Pl) 
Tulsa, Okla 


Boucuron, Van Tuvt Assoc. M. ‘23; M. °39), 
Managing Editor, Engineering News-Record, 
330 West 42d t New York, N.Y Res., 
1120 Myrtle Ave., Plainfield, N.J.) 


HRANSFORD Howett ALEXANDER, JR Jun 
Assoc. M. °30), Sales Engr., Penn-Dixie 
Cement Corporation 1010 James Bidg., 


Chattanooga, Tenn 


Conpuso, Genxaro (Jun. “30; Assoc. M. '39), Sen 
ior Draftsman, State Highway Dept., Trenton 
Res., 211 Ridge St., Newark), N 


Drevuvine, Henry (Jun, ‘28 Assoc 
M 3u Junior Engr Port of New York 
Authority, 111 Eighth Ave., New York, N.Y 
Res., 54 North 17th St., East Orange, N.J.) 


Eowrn Cameron (Assoc. M.'29; M. '39) 
Engr., Rahway Water Dept., 62 Lewis 5St., 
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Rahway (Res., 31 Doris Parkway, Westfield), 
N.J 


Georor, Preston (Jun. "31; Assoc. M. 
Instrumentman, State Highway Comm., 
’415 North Oklahoma Ave. (Res., 1128 North 
\Jest 12th St.), Oklahoma City, Okla 


Havens, ANprRew Cant (Jun. "34; Assoc. M. °39), 
Highway Engr., Research Dept., Am. Tar 
Products Co., Pittsburgh, Pa 


Herrzcer, Ricwarp Aptn (Jun. ‘38; Assoc 
M. ‘39), Engr. (Hydrologic), U.S. Forest Ser 
vice, Washington D.C. (Res., 4902 Eleventh 
St., North, Arlington, Va.) 


Hoop, James Henry (Assoc. M. "10; M. ‘39), 
Vice-Pres., Stone & Webster Eng. Corporation, 
49 Federal St., Boston, Mass 


Iorns, Vaucun (Jun. Assoc. M 
'39), Associate Hydr. Engr., Water Resources 
Branch, U.S. Geological Survey, Federal Bldg 
(Res., 141 Twelfth St.), Idaho Falls, Idaho. 


JeRNnIGan, Orrs McCrory (Jun. "28; Assoc. M. 
39), Associate Engr., U.S. Engr. Dept., 604 
Union Bidg., New Orleans, La. 


Jones, James Greson (Jun. "33; Assoc. M. '39), 
Senior Engr., Chf., Hydr. Section, U.S. Engr 
Dept., 751 South Figueroa St., Los Angeles 
Calif 

Jounson, Sepcwick (Jun. '12; Assoc 
M. ‘13; M. ‘39), Prof. of Industry, North 
Carolina State Coll.; Chf. Engr., State Dept. of 
Conservation and Development, New State 
Office Bldg., Raleigh, N.C. 

McNown, CoL_eman (Assoc. M.'21; M. 
‘39), Engr., Douglas County Kaw Drainage 
Dist. (Res., 1734 Illinois St.), Lawrence, Kans 


MARTINS, FRANKLIN (Jun. "36; Assoc 
M. ‘30%), Asst. Office Engr., International 
Boundary Comm., San Benito, Tex 


MONNING, CHesteR (Jun. Assoc 
M. 39), Structural Engr., City of Los Angeles, 
City Hall (Res., 118 South Manhattan P1.), 
Los Angeles, Calif 

Oscoop, Etmer Crayton (Jun. '28; Assoc. M. 
*39), Junior Civ. Engr., U.S. Forest Service, 
Camp S-93, CCC, Box 294, Stockbridge, Mass 

Pennock, Lewrs (Jun. Assoc. M. 
‘39), Junior Designing Engr., Bridge Div., 
State Highway Dept., Highway Bldg., Austin, 
Tex 

Rosa, Joseru Joun (Jun. 31; Assoc. M. ‘39), 
Junior Engr., U.S. Engr. Office, 2d New Orleans 
Dist., Foot of Prytania St., New Orleans, La. 


SCHWARTZENHAUER, ArtTHUR GeorGe (Jun. ‘35; 
Assoc. M. °39), Transitman, Bureau of High- 
ways, Coeur d'Alene, Idaho. 

Switzer, Jacop Wave (Jun. Assoc. M. 39), 
With Chicago Bridge & Iron Co., 1305 West 
105th St. (Res., 10250 South Wood St.), Chi 
cago, Ill 

Torre, MARIO pe LA (Jun. Assoc. M.'39), 
Field Engr., South American Gulf Oil Co., 
Box 2094, Barranquilla, Colombia 

Warnock, Jacos Evcene (Jun. '28; Assoc. M. 
: M. '39), Hydr. Engr., U.S. Bureau of 
Reclamation, 406 Custom House, Denver, 
Colo. 


REINSTATEMENTS 

Butter, Parker, M., reinstated Jan 
2 1940 

Davipson, Leo, Jun., reinstated Jan. 4, 1940 

FERNANDEZ, Micuet ANGet, Jun., reinstated 
Jan. 5, 1940 

Francts, Assoc. M., reinstated 
Jan. 2, 1940 


Hersey, Taropore Scuuyier, Assoc. M., rein 
stated Jan. 1, 1940 

Kuntz, Guy Turopore, M., reinstated Jan. 2, 
1940. 

Kurz, Exnst Wiittam, Assoc. M., 
Jan. 1, 1940 

Lone, CLaRence Burton, Assoc. M., reinstated 
Jan. 1, 1940 

LunpGren, Gustar Haratp, Assoc. M., rein- 
stated Jan. 1, 1940 


Scotr, Joun Dear, Jun., reinstated Jan. 5, 1940 


reinstated 


RESIGNATIONS 
Batowt, Witttam Henry, Assoc. M., resigned 
Dec. 31, 1939 
Bioc, Leon, Assoc. M., resigned Dec. 31, 1939. 


BoGvap-CHRISTENSEN, VitHetm, Assoc. M., re- 
signed Dec. 31, 1939. 

BowMAN, Freperic Berketey, Assoc. M., re- 
signed Dec. 31, 1939. 
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Branp, HARRISON, Assoc, } 
31, 1939 som, Jm.. M., resigned De 


Brown, CHartes ELtswortn, Assoc M 
signed Dec. 31, 1939 
Buck, Epwarp CLarKe, i 
1930 A gE, resigned Dee 31 
Burcerss, C. Carvin, M., resigned Dec 3] 1939 


Capy, Lower, Assoc. M., 


1930 resigned Dec 


Carrier, Vinci. Sampson, Assoc. M 
Dec. 31, 1939 resigned 


Carrott, Rocer Mere, Jun 
31, 1939 


CARSWELL, CHARLES, Assoc. M., 
31, 1939. 


resigned Deg 
resigned De 


Carrie, Nicworas Jutrus, ig 

31, 1939. 
Linwoop LeBorur, Jun 

CorTeL_you HN TAYLOR, 

31, 1939 Jo AYLOR, Jun., resigned De 
DeWitt, Joun ELtIncwoop, Assoc M 

signed Dec. 31, 1939 : 
Dukes, Wirtiam Weaver, Jun., resig 

31, 1939. J esigned De 
Dupuy, Ben Francis, M., resi 

1939, 
Sipney, Jun., resigned Dec. 3] 1434 


FewsMiTH, Ler, Assoc. M ed 
Dec. 31, 1939. 

Foro, Curry Jun., resigned Dec 2) 
1939 

Frencu, Horretr, i 

31, 1939. 
FREIBERG, CHARLES AUGUSTUS, Assoc. M re 

signed Dec. 31, 1939 
Gorpon, Saut Cantor, Assoc M. 

Dec. 31, 1939. — 
Green, Assoc. M., resigned Dec. 31. 19% 
HaGerty, Joun Josern, Affiliate, resigned De 

31, 1939 
HARLAN, CLARENCE HALver, Assoc. M., resigned 

Dec. 31, 1939. 

Haw ey, Joun CHurcn, Assoc. M., resigned 

Dec. 31, 1939 
James Hucnes, M., resigned Dec. 3 

1939. 

Hesert, Grecory MacDonatp, Jun., resigned 

Dec. 31, 1939 
Hecy, Zovton, Jun., resigned Dec 3! 

1939 
Howet., Rosert M., resigned Jan 

1940 
Hurp, Henry, M., resigned Dee. 

1939. 

Ernar Nysom, Jun., resigned Dec. 31 

1939. 

INTEMANN, Henry Lutuer, Assoc. M_, resigned 

Dec. 31, 1939. 

Jackson, Witti1aM, Assoc. M., resigned Dec 

1939. 

Keassey, Howarpv Buzay, Assoc. M., resigned 

Dec. 31, 1939 
Keenan, Witttam Henry, Jr., Jun., resigne 

Dec. 31, 1939 
Kerr, DuNcCAN JouN, M., resigned Jan. §, 14 


Kerr, Wavercey, JR., resgne 
Dec. 31, 1939 


KinG, Ropert Catten, Assoc M., restr 
Dec. 31, 1939 


KNOWLTON, StepHen Battey, M., resigned ! 
31, 1939 

Krucer, Herman M., resigned 
31, 1939 

La Dv, Dwiecur B., M., resigned Dec. 31, 1% 

M., resiz 


LoGaN, Cuester Russet, Assoc 
Dec. 31, 1939 


Lorr, Harry CHICKALL, M., resigned Dex 
1939 


. 5 19 
Lowery, Joun, Assoc. M., resigned Jan. 
Ihe 
McCormick, Frank James, Jun resigned | 
31, 1939. 
M 


McGenee, CHartes Burnam, Assoc 
signed Dec. 31, 1939. 
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THERE'S any chance for profit on a 
you can generally count on 
aterpillar’” Diesel Tractors finding 
Way to get it out! 
Underground or on the surface, they 
p whittling at your overhead with 
ir low consumption of low-cost fuel 
. their tremendous pushing and pull- 
power... the ruggedness that lets 
m keep going, 24 hours a day if 
“Sary ... their ability to handle 
my angles of every job . . . and their 
‘dom from excessive maintenance- 


4 


pts which not only saves you 


‘ual money, but time that’s 
money! 


“a 
those were some of the things that 


m uenced the Hunkin-Conkey 


Construction Company to put a 
“‘Caterpillar’’ Diesel D4 Tractor, with 
a LaPlant-Choate Roadbuilder, in this 
tunnel cut through hard rock on the 
new Pennsylvania Turnpike. And here 
are a couple of other “Caterpillar” 
Diesel advantages for a job like this: 

With its tracks operating indepen- 
dently of each other . . . and with its 


ready response to clutch and steering 
lever, the operator has the kind of 
maneuverability that cancels the 
problem of tight quarters. 

And then, don’t forget that the 
efficient combustion you get with a 
“Caterpillar’’ Diesel Tractor helps 
keep down the carbon-monoxide! 
CATERPILLAR TRACTOR CO., PEORIA, ILL. 


resigne 
Jan. 8, 14 
un., resig” 
M., resigne 
ec. 31, 19 
M resig 
ned Dec 
g | | | : : 
~ | 
Ww 


Markt, Artuur Ricnarp CorBINIAN, Assoc. 
M., resigned Dec. 31, 1939 

Mercer, Lestre Boyp, Assoc. M., resigned 
Dec. 31, 1939 

Mopoak, Buaskar LAXMAN, M., 
31. 1939 

Reoinoron, Taomas Grecory, Assoc. M., re- 
signed Dec. 31, 1939 

Rowerts, WarkEN Russet, M., resigned Dec 
31, 1939 

Roser, Evcene Leonarp, M., resigned Dec. 31, 
1939 


resigned Dec. 


Sarason, Samuet Davis, M., resigned Dec. 8, 
1939 
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Sartor, Ratepn Henry, Assoc. M., resigned 
Dec. 31, 1939. 

Scares, Witttam Epwarp, Affiliate, resigned 
Dec. 31, 1939. 

Water, Jun., resigned Dec. 31, 1939. 

Scuroeper, Witttam, Assoc. M., 
resigned Dec. 31, 1939. 

Snoremaker, Harry Ives, M., resigned Dec. 31, 
1939 

Steece, Francis WARREN, Jun., resigned Dec. 
31, 1939 

Strent, ALeert Ricwarp, Jun., resigned Dec. 31, 
1939 

Strurriter, Les Raymonp, Assoc. M., resigned 
Dec. 31, 1939. 


February 1, 1940 


VoL. 10, No, 


Syrewicz, Francis Josern, Jun., resie 
31, 1939 


Want, Georce Rene Ropert, Jun 
Dec. 31, 1939. 


Wirkens, Werner, JR., 
Dec. 31, 1939. 
Georce Davin, M.., resigned p 
1939. 
VERN ELwoop, Assoc. M. 
Dec. 31, 1939. wont 
Wortey, Stewart Assoc. M 
Dec. 31, 1939. 


Wruicut, Frepericx Jonn, Assoc. M 
Dec. 31, 1939. 


resigned 


Assoc. M resigned 


resigned 


resigned 


The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate, the Board must 


upon the 


depend 


membership for information. 


largely 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


Every member is urged, ——— 
therefore, to scan carefully Grape GeNneRaL REQUIREMENT Ace ACTIVE 
PRACTICE 
the list of candidates pub- , 
Qualified to design as well as 
lished each month in Civit Member to direct important work 35 years 12 years 
ENGINEERING and to furnish 
; Associate lified to direct work 27 years 8 years 
the Board with data which Member ‘ualGed to direct wor y y 
may aid in deter th ; i 
ay au Junior Qualified for sub-professional 20 years 4 years 
eligibility of any applicant. 
lt is especially uraed that Qualified by scientific acquire- 
; Affiliate ments or practical experience 35 years 12 years 


a definite recommendation as 
to the 


given in cach cage, inasmuch 


proper grading be 
charge 
as the grading musthe based 


APPLYING FOR MEMBER 


AnpDERSSON, Kinostey Detroit, Mich 
(Age 37) (Claims RCA 5.8 RCM 8.9) Oct. 1923 
to date with U.S. Army as Topographic 
Officer, Asst. to Dept. Engr., Corregidor, 
Philippine Islands, and (since Sept. 1939) 
Asst. to Dist. Engr. 


Bostanpyis, Harmaos London, Eng 
land. (Age 38) (Claims RCA 5.0 RCM 12.0) 
1937 to date Civ. Engr., H. A. Brassert & Co., 
Ltd., Cons. Engrs., being Chf. Asst. to Chf 
Civ. Engr.; previously Chf. Engr., Midland 
and South Wales Area for J. L. Eve Constr 
Co., Ltd 


Branptzago, AntTON (Assoc. M.), Oslo, Norway. 
(Age 41) (Claims RC 14.7 D 13.4) Jan. 1937 
to date Managing Director, A/S Hoyer- 
Ellepsen, Gen. Contrs.; previously Prof., 
Norwegian Inst. of Technology 


Braevix, Berry Eomunp (Assoc. M.), Wauwa- 
tosa, Wis. (Age 48) (Claims RCA 7.1 RCM 
13.6) July 1926 to June 1931 and May 1933 to 
date with Portland Cement Association as 
Technical Engr., Field Engr., and since May 
1933 also Housing Consultant and Structural 
Engr.; in the interim Sales Engr., Economy 
Block Co. 


Burkey, Joserm Raymonp, Columbus, Ohio. 
(Age 58) (Claims RC 28.1 D 26.9) April 1939 
to date Foundation Consultant, Union Metal 
Mfg. Co., Canton, Ohio; previously with Ohio 
State Highway Dept., as Div. Engr. of Bridges, 
Special Bridge Engr., and Chf. Engr. of Bridge 
and Grade Separations; Assoc. Prof. of Struc- 
tural Eng., Ohio State Univ. 


Dickson, Huou Curt, El Paso, Tex. (Age 39) 
(Claims RC 6.0 D 2.8) Nov. 1939 to date 
Cons. Engr., on municipal, civil, and hydraulic 
engineering; previously Engr. for Constr. 
Quartermaster, Fort Bliss, Tex.; Res. Engr.- 
Inspector, Water Dept., El Paso; Engr. Mgr., 
Western Gold Mining Co.; with City of Mus- 
kogee, Okla. as City Engr 


* In the following list RCA (responsible charge 
years of responsible charge of work as principal or subordinate, and RCM (responsible 
Member standard) denotes years of responsible charge of IMPORTANT work, 
work of considerable magnitude or considerable complexity. 


to cooperate with engineers 


Faser, Sven (Assoc. M.), Hongkong, 
Hongkong. (Age 48) (Claims RCA 8.0 RCM 
10.4) Aug. 1929 to date Cons. Civ. Engr. 


Grossman, Eomonp Evoene (Assoc. M.), New 
York City. (Age 41) (Claims RCA 3.0 RCM 
14.7) Sept. 1931 to date Engr. in charge of 
construction, Gen. Realty and Utilities Corpo- 
ration 


Guizapo, José Ramon, Panama City, Panama. 
(Age 40) (Claims RC 10.5) 1936 to date Pres., 
Corporation of Engrs., S. A. Engrs., Contrs., 
Designers and Bldrs.; previously Prin. Mem- 
ber of Panama Border Comm. with Republic 
of Colombia. 


Hornssy, Grover Jackson, Denver, Colo. 
(Age 47) (Claims RCA 1.8 RCM 11.0) Sept. 
1933 to date Engr. with U.S. Bureau of Recla- 
mation 


Hunt, Harotp Winrrep, Whitestone, N.Y. 
(Age 36) (Claims RCA 3.2 RCM 7.5) Feb. 
1938 to date Constr. Engr. and Asst. Supt., 
Corbetta Constr. Co., New York City; pre- 
viously with TVA as Senior Inspector, super- 
vising design, designing forms, etc., for dams. 


Kemp, Evias Hinson, Savannah, Ga. (Age 35) 
(Claims RCA 1.6 RCM 10.8 ) July 1937 to 
date Gen. Supt., Espy Paving and Constr. 
Co.; previously in private practice constructing 
bridges, culverts, paving, sewers, water sys- 
tems, and sewage-disposal plants. 


Lessy, THomas Dotrerer, Chattanooga, Tenn. 
(Age 43) (Claims RCA 1.3 RCM 20.5) Feb. 
1935 to date with Constr. and Maintenance 
Div., TVA, as Field Supt., and (since Aug. 
1936) Div. Supt.; previously member of firm 
Steel & Lebby, Knoxville, Tenn. 


Mitner, LeRoy Mownror, Sr., Memphis, Tenn. 
(Age 49) (Claims RCA 13.3 RCM 8.9) Sept. 
1928 to date Inspector, U.S. Engr. Office. 


Paice, Ctayton Watney (Assoc. M.), Alham- 
bra, Calif. (Age 37) (Claims RCA 5.6 RCM 
7.5) March 1931 to date with City of Alhambra 


upon the opinions of those who know the applicant personally y 
well as upon the nature and extent of his professional experieng 
Any facts derogatory to the personal character or professional 


Associate Member standard) denotes 


reputation of an applican} 
should be promptly comms 
nicated to the Board. 


RESPONSIBLE 
CHARGE OF Communications relating 
to applicants are considered 
5 years 
RCM* strictly confidential. 
1 year The Board of Direction 
RCA* will not consider the appli 
cations herein contained from 
residents of North America 
& years until the expiration of 30 
RCM* 


days, and from non-residents 
of North America until the 
expiration of 90 days from 


the date of this list. 


as Asst. Bagr., Water Dept., and (since July 
1933) City Engr. and Supt. of Streets 


RANDALL, Gsorce Harrisburg, Pa 
(Age 45) (Claims RCA 4.1 RCM 143) Nor 
1926 to March 1927 and May 1927 to date 
with Ralph Modjeski, Cons. Engr, Ne 
York City as Asst. Engr., and (since June 
1930) Prin. Asst. Engr., for Ralph Modjesk 
also Modjeski, Masters & Case and Modjeskié 
Masters. 


Saxe, VAN RENSSELAER PoweLt (Assoc. M 
Baltimore, Md. (Age 55) (Claims RCA 4! 
RCM 27.0) 1920 to date Cons. Engr., ben 
Engr. Adviser and Consultant to owners a0 
architects. 


Soute, CARLTON Manson, Baltimore, Mé 
(Age 55) (Claims RCA 8.1 RCM 187) Oct 
1938 to date Associate Engr., J. B. Gremet 
Co.; previously Director of Operations, Us 
No. 1 of Maryland, WPA; Cons. Engr., Sowt 
& Zepp, Inc., Cons. Engrs. 


Utton, Joun CLAREMONT, Minneapolis 
(Age 59) (Claims RCA 20.7 RCM 14.3) sep 
1933 to date with PWA for State of Minneso™ 
as Office Engr., and Traveling Engr. io char 
of public buildings, sewage-disposal plasts 
etc. 


Vaypa, Evoens Josurn (Assoc. M.), New Yor 
City. (Age 47) (Claims RCA 2.4 RCM 1 
an. 1938 to date Asst. Engr., City of Ne* 
ork, successively with Board of Transport? 
tion, and Board of Water Supply previous’ 
Engr., Designer, etc., with various architec 
engineers, and with WPA. 


APPLYING FOR ASSOCIATE 
MEMBER 


ArMsTROoNG, Francis J® 
Age 32) (Claims 


Moorestown, N.J. 
1.3 RCM 0.0) Sept. 1938 to date Engr Pwr 
tions, Inc.: previously with Shed wick 
Asst. Supt., Timekeeper, etc, wit 
Constr. Co. 


| 
— 


1., resigned 
f., resigned 


M., resigned 


rsonally as 
experience 
rofess ional 
applicant 
tly commu 
rd. 
nf relating 
considered 
al. 
f Direction 
the appl 
tained from 
th Amerwa 
tion of 
on-residens 
ca ihe 
) days from 
st. 


id (since July 
treets 


rrisburg Pa 
M 14.3) Nor 
1927 to date 
Engr, New 
i (since June 
Iph Modjesk 
nd Modjeski 


Assoc. M 
ims RCA 40 

Engr., being 
to owners 


Itimore, M¢ VEN T ¥ fale ** 
ou felt “all at sea” about this problem? How to 
J. B. Gremer ore improve 

erations, Dist . oved roads and still stay within highway budg 
s. Engr., Sout City, state - 
y, state and county highway officials have. They 


na 
aa. On tound what to do about i 
capois, Min t it. Build the roads you need 


you wi Oi 
M 14.) Sep ou can pay with Standard Oil Asphalt 
ngr. in charg are a few reas i 
| reasons why Asphalt is the solution. You can 


sposal plants 
sare, all- i 
weather streets or highways ata wide range 


24 RCM 10 tou can choose the most 
economical type of co 
n- AS 
tandard Asphalt i i 
representative, right i 
n your terri- 


City of New 
Transports Suit your i 
ot —~ re re pr sent need. By adding to these im- 
‘ous architects aces CACN year OF two, you s00 } il 1 sy - tory, has further facts about Asphalt which you sh | | k 
reets or hi shwa wi tint Cc it ° 
£ ithout re ng him through y i i 
Ge ntou h h gh your local Standard Oil (Indiana) 
fe i€d indebt d ssa d hi rh i terest ay - —_ writing 910 So. Michigan Avenue Chicago Ili 
| Oth y Inols 
4 TE edane n ntere men ind out wher Asph alt i j " 
£ Pp ‘ a ts in your job of road i 
F fi improvement. 


Jr. (Junie 
(Claims RCA 
Engt Founds 
& Wis 


dwick 
Turse 


with 


\ 

IGHWAY BUDGETS 
a 
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Ax, CLarence Herman (Junior), St. Louis, Mo. 
Age 32 Claims RCA 290 RCM 3.0) Jan 
1935 to date with Portland Cement Associa 
tion as Structural Engr. and (since Aug 
1039) Field Engr 
Davip Maurics Junior), Sacramento 
Calif Ave 32) (Claims RCA 2.6 RCM 0.0 
Feb 1920 to June 1033 and Jan. 1934 to date 
with California Div. of Highways as Jun. Eng 
Field Aid, Senior Eng. Field Aid, and (since 
April 1936) Jun. Bridge Engr, Bridge Dept 


Berry 


Helena, Mont Age 36 
1928 to date with U.S 
Mokelumne River in 
Engr. acting 


Bur, Conran Dan 
Claims RC 3.4) July 
Geological Survey on 
vestigation, as Jun. Engr Asst 


as Asst to Engr and (since Aug. 1939) on 
stream flow computations and water-supply 
studie 

CLARK KENNETH ALLEN Junior) White 


Claims RCA 3.5 RCM 


Plains, N.Y Age 32 
Healy Co 


0.0) March 1932 to date with 5S. A 
Gen. Contr. on heavy construction) 


CuLereatu, Mark CARNAHAN, Kansas City, Mo 

Ave 42) (Claims RCA 6.7 RCM 2.3) Aug. 1930 
except summer 1931) with Burns & 
municipal utility 
including water 


to date 
McDonnell Eng. Co on 


design, valuation and report 
works, power and sewage-treatment plants, etc 
Dayrz, ALexaNperR Barnett, Dorchester, Mass 
Age 36 Claims RCA 46 RCM 0.0) May 


successively with Massachusetts 
Metropolitan Dist. Water Supply Comm. on 
sub-professional work and as Structural 
Designer Designer and Checker for E. B 
Badger & Co Chf. Engr., United Concrete 
Corporation; Oct. 1931 to date also Instructor 
Lincoln Technological Inst Northeastern 


1033 to date 


Univ. Night School 
Oran FRAnNcts, Syracuse, N.Y 
(Age 34) (Claims RCA 2.3 RCM 0.0) Sept 


»yracuse 


1939 to date Instructor in Civ. Eng 
Thousand 


Univ previously Engr. and Mgr 
Acres, Inc Stony Creek, N.Y Engr., and 
Asst. Supt., John McKeefrey, Inc., New York 
City, Bldrs. and Contrs 

Enpress, Streruen GARDNER Junior) Fort 
Worth, Tex Age 32) (Claims RCA 4.0) 


March 1929 to date Office and Field Engr. with 
Hawley and Freese; Hawley, Freese and Nich 
ols; Freese and Nichols, Cons. Engrs 


Eney, Josern, Bethlehem, Pa Age 
34) (Claims RCA 3.6 RCM 3.3) Feb. 1936 to 
date with Dept. of Civ. Eng., Lehigh Univ. as 
Instructor, and (since Sept. 1938) Asst. Prof 

with Baltimore & Ohio R.R., as 


previously 
Inspector Levelman lransitman, Engr 
Draftsman, and Designer 

Fisuer, Racen Laswer, Penbrook, Pa (Age 
34) (Claims RCA 1.2 RCM 0.0) Nov. 1938 to 


date Senior Designer, Pennsylvania Turnpike 
Comm previously Draftsman, Port of New 
York Authority with U.S. Coast & Geodetic 
on drafting and field work for aerial 


Survey 

maps 
Hanson, Artuur Henry (Junior), Salt Lake 
City Utah (Age 31) (Claims RCA 53 
RCM 0.0) May 1937 to date with US 
Dept. of Agriculture, AAA, as Jun. Field 


Officer and (since Dec. 1939) Associate Carto 


graphic Engr.; previously Jun. Hydr. Engr 
Water Resources Branch, U Geological 
Survey Tacoma, Wash with U.S. Eners 
Fort Peck, Mont., as Chf. of Party, and Shift 
Engr 

Hart, Orvi.te Haven (Junior), Sacramento 
Calif Ave 31) (Claims RCA 6.7 RCM 0.0) 


Nov. 1927 to March 1928 and July 1928 to 
date Draftsman, Jun. Engr., Asst. Engr., and 
since Jan. 1936) Asst. and Associate Engr, 
U.S. Engr. Office, Sacramento Dist 


Hasson, Hersert Hess, Battle Creek, Mich 
(Age 35) (Claims RCA 5.4 RCM 0.0) Aug 
1938 to date San. Engr W. K Kellogg 


with Van 


Foundation previously San. Engr 
Calhoun 


Buren County Health Dept., and 
County Health Dept 

Baltimore, Md Age 
35) (Claims RCA 73 RCM 0.0) Nov. 1934 
to date with U.S. Engr. Office as Eng. Drafts 
man, Jun. Engr, acting as Chf. Draftsman and 
Asst. to Bridge Supervisor, and (since March 


Hicks, JAMES Mover 


1938) Asst. Engr., Flood Control Sec 

Hoses, Samuet, Los Angeles, Calif Age 48) 
Claims RCA 25.6 RCM 0.0) Jan. 1923 to date 
Field Engr. with Portland Cement Associa 
tion 

Joun Burotn, Norris, Tenn. (Age 
35) (Claims RCA 7.6 RCM 0.0) Sept. 1939 to 
date Asst. Structural Engr, TVA, Knoxville, 
Tenn.; previously Designer, Arthur G. McKee 
& Co Cleveland, Ohio Designer and 
Draftsman, Blaw-Knox Co., Pittsburgh, Pa 

Kuutn, Harvey Jutius, Brookfield, Ill (Age 


28) (Claims RC 2.0) Oct. 1937 to date San 
Sales Engr., American Well Works; previously 
Sales Engr. and Correspondent, Sewage Treat- 


Civi 


L ENGINEERING for February 1940 


Chicago Pump Co.; Clerk, Pump 


ment Dept 
Fairbanks, Morse & Co 


and Diesel Depts 


Lorp, Rov Straniey (Junior), Pasadena, Calif 
(Age 32 Claims RCA 3.5 RCM 1.8) June 
1930 to date with Water Resources Branch, 
U.S. Geological Survey as Jun. Engr., and 
since June 1936) Asst. Hydr. Engr 


Witttam Joun (Junior), Urbana, Ill 
Age 30) (Claims RCA 2.1 RCM 6.2) Aug 
1928 to date with W. E. O'Neil Constr. Co, 
Chicago, Ill, as Timekeeper, Instrumentman, 
Asst. Engr, Asst. Field Supt., Asst. Supt., and 
Supt 


LYTLE 


McMorrow, Bernarv James, Hilo, Hawaii, T 
H Age 30) (Claims RCA 4.2 RCM 1.0) 
Feb. 1939 to date Administrative Officer and 
San. Engr, Board of Health, Island of Hawaii 
previously San Engr, Maricopa County 
Health Unit, Phoenix, Ariz 


Moors, RaymMonp Lewis, New Kensington, Pa 
Age 34) (Claims RCA 4.5 RCM 0.0) July 
1929 to date Research Structural Engr , Alumi 
num Research Laboratories, Aluminum Com 
pany of America 


Murpauonu, Crauptus Wacke, Baltimore, Md 
Age 38) (Claims RCA 6.7 RCM 0.0) June 
1929 to Jan. 1932 and May 1934 to date with 
Baltimore & Ohio R.R. Co. as Levelman 


Chainman, Rodman, and (since Nov. 1935) 
Transitman 
Murpuy, Gienn (Junior), Ames, lowa (Age 


32) (Claims RCA 4.0 RCM 1.5) Sept. 1932 to 
date with Iowa State Coll. successively as 
Instructor, Asst. Prof., Asst. Materials Engr 
Eng. Experiment Station, and (since July 
1938) Associate Prof., and Associate Research 
Prof 

(Junior), 


NOLAND, THOMAS JEFFERSON, JR 
Denver, Colo (Age 32) (Claims RCA 3.0 
RCM 0.0) 1931 to date with U.S. Bureau of 


Engr. and Asst. Engr 

Owens, Georce Epwarp, Kansas City, Mo 
(Age 37) (Claims RCA 14.4 RCM 0.0) July 
1932 to date Gen. Supt. of Bridge Constr., 
The Massman Constr. Co.; previously Res 
Engr., Arkansas State Highway Dept 


Georce LAwrence (Junior), Glen 
dale, Calif. (Age 31) (Claims RCA 1.5 RCM 
0.0) March 1934 to Jan. 1936 and July 1936 to 
date with U.S. Forest Service, Los Angeles, 
Calif. as Asst. to Engr., Jun. Engr, and 
(since Aug. 1938) Asst. Engr.; in the interim 
Bricklayer, Bookkeeper, and Estimator for 
D. F. Reynolds, Brick Contr 


Reclamation as Jun 


Atrrep Worcester (Junior), New 
(Age 28) (Claims RCA 1.6 RCM 
Engr. with 


SAWYER, 
York City 
0.2) June 1935 to date Jun. Asst 
Malcolm Pirnie 


Artuur Epmunp, San Antonio, Tex 
(Age 41) (Chaims RC 11.7 D 11.5) Aug. 1929 to 
date with J. W. Beretta Engrs., Inc., as Cons 
Engr., and (since June 1933) Vice-Pres 


Smyser, Maurice Bover, Elkins Park, Pa. (Age 
31) (Claims RCA 2.4 RCM 0.0) Jan. 1933 to 
July 1939 with Union Paving Co., Philadel- 
phia, Pa., as Foreman, Engr., Supt., Estimator, 
and (after Nov. 1938) Engr. and Asst. Supt 


Sweat, Westey (Junior), DeLand, Fla 
(Age 32) (Claims RCA 2.0 RCM 2.8) Feb 
1931 to date with State Road Dept. of Florida 
as Draftsman, Designer, Asst. to Location 


Engr., Chief Designer, and (since Jan. 1938) 
Location Engr 
rrices, JaAMes Frepertck (Junior), Wilkins- 


burg, Pa. (Age 33) (Claims RCA 9.4 RCM 
0.0) Aug. 1928 to Jan. 1933 Draftsman and 
Engr., and March 1939 to date Engr., McCully 
Eng. Co.; in the interim Project Engr., Dist 
Office Engr., and Asst. Dist. Engr., Pennsyl- 
vania Dept. of Highways; Planetable Topog- 
rapher and Chf. Engr., Pittsburgh Planning 
Comm.; private surveying practice. 

TYRRELL, FRANK CHARLES (Junior), Denver, Colo 
(Age 32) (Claims RCA 3.1 RCM 0.0) Sept 
1933 to date Asst. Engr., U.S. Bureau of Recla- 
mation 

Woop, Frank Burton, Vicksburg, Miss. (Age 
36) (Claims RCA 7.6 RCM 4.3) Nov. 1927 to 
April 1933 and Dec. 1933 to date with Alabama 
State Health Dept., as Asst. State Director, 
Asst. San. Engr., and (since Dec. 1939) Associate 
Engr. (Sanitary) 


APPLYING FOR JUNIOR 


Asstcurato, Tuomas, New York City. (Age 
20) 1939 B.C.E., Coll. of City of N.Y 
Frev Juttus, Richmond Hill, N.Y 


BENSIN, 
(Age 30) (Claims RCA 0.5) Jan. 1937 to date 
Engr., C. W. Lauman & Co., Inc., on water- 
supply contracting; previously Draftsman, 
Aerovox Wireless Co.; Hydr. Engr. (WPA), 
U.S. Geological Survey; Recorder, War 
Dept., U.S. Engr. Dept.; Investigator with 


Vou. 10, Neo 


Angus D. Henderson, for New York St 
Water Power and Control Comm — 


BRAUNSTBIN, LEONARD, Pittsburgh, Pg 4 
24) 1937 B.S. in Civ. Eng., Carnegie 
Tech., Oct. to Nov. 1937 Rodman and an 
man, and July 1939 to date Jun. Engr -~ 


U.S. Engr. Office; in the interim | raftsm 
and Jun. Engr, Allegheny County 
burgh 


Erp, Cart Les, Jr., Ogallala, Nebr Age 
Dec. 1935 to Feb. 1937 and Dee 1937 t 4. 
with The Central Nebraska Public Power... 
Irrigation Dist., as Survey Party 
man, and Designer, Hydr. Design Dept ns 
(since Oct. 1938) Office Engr., Kingsley (x. 
stone) Dam; previously Head Chai Man ap, 
Chicago, Burlington & Quine 


Haxpison, Clayton Haines, Montgomery 4 
Age 28) (Claims RCA 2.5) July 1936 to a. 
Jun. Hydr. Engr., Water Resource 
U.S. Geological Survey previously | 
Helper and Inspector, Soils Laboratory ne 
Engr. Office, Eastport, Me: 
Transitman with Local Control Survey of I 
Coast and Geodetic Survey 


Levelm an an 


HARRIS, FREDERICK ARTHUR, Vicksburg, Mix 
(Age 27) Sept. 1935 to date with | Water 
ways Experiment Station as Jun. Eng Aide ; 
Eng. Aide, and (since Nov. 1939) Jun Engr 


Haywoop, Otiver GARFIELD, Jr., 
Mass (Age 28) (Claims RCA 1.4) 1936 BS 
U.S. Mil. Acad.; Sept. 1938 to date grad ate 
student, at present at Harvard Univ 


Cambridge 


Heaty, Joun Epwarp, Wilmington, Del Ae 
23) 1939 B.C.E., Univ. of Del Ms 


Jogerc, Ernest Mason, Pittsburgh, Pa 4 
29) May 1937 to date with U.S Engr Office « 
Topographic Draftsman, and (since Dec 1938 
Senior Topographic Draftsman: previous 
Cross-Section Draftsman, Kansas State Hick 
way Comm 


Epwarp FRANK, Los Angeles Calif 
(Age 24) 1939 B.S. in C_E., Univ. of Nevada 
May 1938 to Aug. 1939 with U.S. Geologic 
Survey as Rodman, Recorder, and Asst Topo 
graphic Div., being Party Chf 

McLean, Louis Bayard, Ney 
(Age 26) 1939 B.S. in Civ. Eng., Univ. of 
Oct. 1939 to date Instrumentman, Bureay » 
Reclamation, CCC, Pathfinder Irrigation Dis: 


Ruoves, Forrest Leroy, Elko, Nev Age 29 
(Claims RCA 2.0) Aug. 1938 to date with 
PWA, FWA, San Francisco, as Asst. Res. Ener 
Inspector; previously with Dept. of Agricultur 
SCS, Bureau of Indian Affairs, Dept. of I» 
terior, AAA, Sierra Pacific Power Co., etc 


Russ, Myron Hamirton, Tulsa, Okla (Ae 
22) 1939 B.S. in C.E., Univ. of N.Dak.; Nov 
1939 to date Jun. Engr., U.S. Engr. Office 

Seir, Emanuet, Brooklyn, N.Y. (Age 22) ! 

B.C.E., N.Y. Univ 


SuHaw, Howarp Earre, Jr. Portland, Me 
(Age 26) 1937 B.S. in C.E., Univ. of Maine 
1938 M.S. in San. Eng., Harvard Univ.; Sept 
Nov. 1939 Constr. Engr., Sanders Eng. ( 
previously Jun. Engr. Inspector, PWA; Re 
search Engr., Portland Water Dist 


Wave, Georce Epwtn, Reno, Nev Age 


1939 B.S. in C.E., Univ. of Nev 

Wacker, Witttam Tuomas, Knoxville, Tean 
(Age 23) 1939 B.S. in Civ. Eng., Univ. of Tenn 
July to Sept. 1939 Asst. Project Engr, WPA 
at present graduate student 

Baltimore, 


Worrr, Jerome BENJAMIN, 
(Age 21) 1938 B.S. in C.E., Northwester 
Univ.; Nov. 1939 to date Structural Eo 


Draftsman, Design Dept., War Dept 
viously Jun. Engr. and Designer, Manly Eq 
ment Co., Chicago, Ill.; Jun. Engr., PWA 


Frank, Brooklyn, N.Y Age 24 
1939 B.C.E., Coll. of City of New York 
Sept. 1939 te date Fellow in Civ. Eng. 
of City of New York, being Field Instruct 
elementary surveying, etc. 


ri 


Washington, 


ZwerRner, Gene ARTHUR, 
(Age 27) March 1935 to date with | 
of Agriculture, Soil Comservation Service * 
Jun. Engr., and (since Jume 1937) Asst Engt 


APPLYING FOR AFFILIATE 


Boswett, C., Sioux City, jo" 
(Age 42) (Claims RCA 20.8 RCM 0.0) 1920 
date with Western Asphalt Paving Corp 
tion (Western Contr. Corporation) * 
keeper, Asst. Supt., Constr. Supt, #9 
Jan. 1927) Secy. and Treas. 


The Board of Direction will consider 
tions in this list not less than thirty 
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Sor water for street flushing, main flushing, fountains and public buildings. These and other 


f normal consumption. Some — 


_ijs due to leakage from mains. 


* * 


tain how much of the 15% average of 
Bi-d-for water is actually due to leakage from 
ins. we have recently conducted a leakage 
©, of cast iron mains in 25 cities in various 
» mains tested range from several hundred 

ve than twenty miles in length, in sizes from 
Bond up to 44 years old, either with no service 
ns or relatively few that were turned off dur- 
m.i:. The average leakage per mile of pipe, 
bof diameter, per 24 hours was 41 gallons—or 
of 380 gallons per mile of pipe per day for 
Micsted. This leakage is less than 2% of the 
f normal consumption per mile of distribu- 
® per day. This survey, covering a broad 
f water main construction and substituting 
Brucsswork, shows that 


11 one-tenth of all unac- 
d-for water is due to leak- 


iron water mains. 
mation write to The Cast Iron Pipe Research Association, 
bite, Research Engineer, 1015 Peoples Gas Bldg., Chicago, Ill. 


k for the "Q-Check”’ registered trade mark. Cast g 
a pipe is made in diameters from 14 to 84 inches. 


Unaccounted -for 
Water averages 
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15% of normal a: 
consumption. 


No. 
ork State 
VAM 
mee, [ewer is leakage—nothing else. Not water used by the fire department and the sewer depart- 7m 
Laborator 
— losses properly come under the head of unaccounted-for water, estimated to total about ae 
Okla. (Ae — 
4 
GV 
LIATE iron mains averaged = 
less than 2% of j 
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San Francisco 


offices, and the fee is to be found on page 125 of the 1959 Year Book of the Society. 
Employment Service, 31 West 39th Street, New York, N.Y. 


Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New ¥ 
The Service is available to all members of the contributing societies. 


A complete statement of the procedure, the lo 
To expediate publication, notices should be sent di 
Employers should address replies to the key number, care of the New 


k, and 
ition of 
Lirct to th 
Yo Office, 


unless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 


CONSTRUCTION 

Assoc. M. Am. Soc. C.E.; 
technical graduate; licensed, New York State; 
26 years experience, covering design, construc- 
administration, investigations, and reports 


Civi. ENGINEER; 


tion 
in sanitary, municipal, and general engineering 
fields C-635 
DeEsIGN 
ARCHITECTURAL AND StrRucTURAL ENGINEER; 


University of Pennsylvania 
graduate, civil engineering; 20 years varied ex- 
perience with engineers and architect on steel 
and reinforced concrete design, detailing, and con- 
struction; 9 years in one office, responsible for 
both engineering and architectural work Also 
experience in construction work in field. Regis- 
engineer, Pennsylvania Wishes position 
engineer, architect, or contractor. C-642. 


Srructurat Enocrneer; M. Am. Soc. C.E.; 
35 years experience design and construction of 
all types of bridges and buildings, both steel and 
concrete. Special study and experience in de- 
sign and construction of indeterminate structures; 
20 years contract and construetion executive in 
sale and erection of fabricated steel; open for 
immediate engagement any place. C-643. 


EXECUTIVE 


CONSTRUCTION OR ENGINEER-ExecutTive; M 


M. Am. Soc. C.E 


tered 
with 


manager, chief engineer, engineering and con- 
tracting companies; 25 years unusually broad 
experience in design and construction of indus- 
trial plants, public utilities, foundations, water- 
front work; appraisals, reports. Now engineer- 
ing executive with large engineering and con- 
struction company; available promptly as execu- 
tive of engineering and construction, or manufac- 
turing, concern. C-637. 

Enorneer; M. Am. Soc. C.E.; 41; 
graduate Desires connection with highway 
construction organization, or a company selling 
general municipal or highway equipment; 14 
years widely varied municipal experience 
Marked energy, initiative, ability to mix with all 
classes and nationalities Mason; Rotarian. 
Speaks Spanish. Available now Location de- 
sired: anywhere in North or South America. 
C-641. 

Water Works Enctneer; M. Am. Soc. C.E.; 
registered in Pennsylvania and West Virginia; 
over 25 years experience in design, construction, 
and management of water properties. Valua- 
tion experience with utilities and public service 
commission Available now—any location. 
C-644 

JUNIOR 

Civi, AND CONSTRUCTION ENGINEER; Jun. 
Am. Soc. C.E.; 25; single; B.S.C.E., Norwich 
University, 1938; specialized in structural steel 
and reinforced concrete design and construction; 


1 year of experience in building constructiog 
half of this time in direct supervising of won 
Makes friends easily. Available im mediate} 
Location immaterial. C-636. 7 


Civm Encrtneex; Jun. Am. Soc. CR- » 
single; B.S.C.E., Worcester Polytechnic lass 
tute, 1935; 4 years as resident engineer on road 
side development and sidewalk construction esti 
mates, design, layout, inspection, costs reports 
desires civil engineering position with Opportunity 
for advancement. Available immediately lo 
cationimmaterial. C-638. 


Civm Enocrneer; Jun. Am. Soc. CR 
married; B.S.C.E., 1936; experience—trame 
survey, construction foreman and estimate 
surveying, steel shop work; 3 years draftis 
including tanks, machine parts, maps engravias 
advertising copy, show card, etc. Payroll ol 
sales analysis, cost accounting. Drafting equip. 


ment design, some machine design Available 
immediately, any location. C-639. 
Civm Enotneer; Jun. Am. Soc. CE: 


single; B.S.C.E., Cooper Union, 1934: MCB 
Brooklyn Polytechnic Institute, 1938; specialized 
soil mechanics; 2 years inspection and suryey 
work for tunnel and building constructigg 
years estimating and layout computations fg 
tunnel and heavy construction; 1'/; years » 
office engineer on tunnel and other heavy cos. 
struction. C-640. 


Am. Soc. C.E.; general manager, construction 
RECENT BOOKS 
New books of interest to Civil Engineers 


donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room will be found listed here. A com- 
prehensive statement regarding the service 
which the Library makes available to mem- 
bers is to be found on page 115 of the Year 
Book for 1939. The notes regarding the 
books are taken from the books themselves, 
and this Society is not responsible for them. 


PREASURE By W. M. Reed; edited 
New York, Harcourt, Brace & 
illus., 9! x 6'/s 


AMERICA’S 
by C. Croneis 
Co 1939 305 
cloth, $3 
The story of the mineral wealth of the United 

States is told in simple language, with emphasis 

on the geological background of the deposits of 

metals, petroleum, and building stone. The later 
chapters deal with a variety of subjects—erosion, 
production and power statistics, inventions, 
athletic prowess, slum clearance, and the future of 


America 


Automatic Desicn or Continuous FRAMES IN 
CONCRETE By L. 


STEBL AND REINFORCED 

E. Grinter. New York, Macmillan Co., 1939. 
141 pp., illus., diagrs., charts, tables, 9 X 6 in., 
cloth, $3 


The design process explained and advocated is 
based on the method of balancing moments, and 
consists of a series of successive corrections in 
which the crudity or refinement of the analyses 
approximates that of the respective preliminary 
designs. Much of the author's previously pub- 
lished material has here been reorganized, to- 
gether with additional information, to enable the 
designer to apply automatic design methods to 
continuous structures. 


Britain. Department of Scientific and 
Research RESEARCH. 
Paper No. 22. Srupres in 
Moment Redistribu- 


Great 
Industrial 
Technical 
rorcep Concrete. V 


tion in Reinforced Concrete. By W. H. Glan- 
ville and F. G. Thomas. 52 pp., 40 cents. 
Technical Paper No. 24. Srubdres in 


rorcep Concrets. VII. The Strength of 
Long Reinforced Concrete Columns in Short 


to Destruction. By F. G. 


Period Tests 
Technical Paper 


29 pp., 25 cents. 

The So._vusitiry of Cements. By 
F. M. Lea. 17 pp., 15 cents. London, His 
Majesty's Stationery Office, 1939, illus., diagrs., 
charts, tables, 10 X 6 in., paper (obtainable 
from British Library of Information, 50 Rocke- 
feller Plaza, New York). 

Technical Papers No. 22 and No. 24 are con- 
cerned with the effect of inelastic deformations 
(creep) in reinforced concrete, and describe in- 
vestigations pursued along this line, listing the 
resulting data. No. 26 presents the results of a 
study of methods for testing the relative suscepti- 
bilities of various cements to loss of lime by leach- 
ing when soft waters percolate through them 


Cast Iron Pires. By P. Longmuir. Philadel- 
phia, J. B. Lippincott Co., 1939. 104 pp., 
illus., diagrs., tables, 8 X 5in., cloth, $2. 

The manufacture and properties of cast iron 
pipe are briefly described, with special reference 
to the centrifugal casting process. Pipe joints 
and methods of metallurgical control are also 
discussed. The book is a welcome addition to 
the scanty literature on pipe making. 


Concrete Prire tn AMERICAN SEWERAGE PRAC- 
Tice. Bulletin No. 17, prepared and edited by 
M. W. Loving. Chicago, American Concrete 
Pipe Association, 1938. 96 pp., also supple- 
ments, illus., diagrs., charts, tables, 9 X 6 in., 
leather, apply 
A brief history of sanitary engineering, techni- 

cal data on sewerage systems and concrete sewer- 

pipe, and illustrative examples of modern sewer- 
age improvements are presented, mainly in the 
form of reprints from other sources. Several 

A.S.T.M. specifications and American Concrete 

Pipe Association bulletins are also included. 


FOUNDATIONS AND Eartn Pressures. By C. H. 
Wollaston London, Hutchinson's Scientific 
& Technical Publications, 1939. 295 pp., 
diagrs., charts, tables, 9 X 6 in., cloth, 21s. 
The opening section describes subsoil classifica- 

tion, soil-mechanics theory, the testing of sub- 

soils, foundation types and methods, and shear 
and bond stresses In Part II earth pressure 
calculations, including cohesion and distribution 
effects, are considered, together with retaining 
with calculations for 


walls Practical design, 

specific cases, appears in Part III. 

Genera CarTroorapny. By E. Raisz. New 
York and London, McGraw-Hill Book Co., 
1938. 370 pp., illus., diagrs., charts, maps, 


tables, 9'/: X 6 in., cloth, $4. 

Map making in all its phases is presented, be- 
ginning with historical information. The re- 
mainder of the first section deals with scales and 
projections, representation of earth features, 
lettering, composition, and drafting of maps. 


16 


The second section discusses maps for specul 
purposes, including graphical and 
maps, cartograms, science maps, etc. Globes 
models, field sketching, and cataloging are als 


stauustical 


considered. The work is said to be the first Amen 
can text on the subject. 
(A) History or THe GROwTH oF THe Sreas 


Enocrne. By R. H. Thurston. Centennid 
edition with a supplementary chapter by W. ) 
Barnard. Ithaca (N. Y.), Cornell University 
Press, 1939. 555 pp., illus., diagrs., charts 
tables, 8 X 5in., cloth, $3 
In commemoration of the centenary of Thu 
ston's birth, his classic treatise has been reps 
lished from the plates of the 1907 edition 
chapter by Prof. William N. Barnard supplies 
brief supplementary history of steam-power enp 
neering from 1870 to 1939 
LAND DRAINAGE AND RECLAMATION, 2 ed. By 
C. Ayres and D. Scoates. New York and Lo 
don, McGraw-Hill Book Co., 1939. 4% 
illus., diagrs., charts, tables, 9'/: X 6in 
$4 


The purpose of this text is to cover the pr 
lems of drainage, reclamation, and surveying thst 
arise on the average farm and which the farmer 
himself can be expected to handle. Afters 
cussion of the broad aspects of land reclama 
the text deals with land surveying, surface 
age, clearing of land, subsurface drainage 
erosion control Problems and references * 
company some chapters. 

Power ECONOMICS FOR ENGINEERING 5ST! 

By R.C. Gorham. Pittsburgh, Pa., Pitt 

Printing Co., 1939. 310 pp., diagrs., ch= 

tables, 9'/: X 6in., cloth, $3.25 

The necessity for engineering econor 
stressed in Part A, which presents fundan 
concepts and factual information, with : 
principles which are applicable to engsec! 

ractices for best over-all economy. '* 
urnishes the opportunity for the applics' 
the preceding principles, largely through the 
of examples from public utility practice 
are lists of references and many problems 


Princrptes or By W. 
Twenhofel. New York and London, Mcunm* 
Hill Book Co., 1939. 610 pp., illus., diam 
charts, tables, 9 X 6 in., cloth, $6 
The purpose of this book is to present # compre 

hensive discussion of the sources of —_ 

the environmental factors that influence ¢ 
production, transportation, and depositio®, 
various methods by which sediments sre — 
ported from source to site of deposition ot 
various products which result from operatiel | 
sedimentary processes; and the structures — 
arise as a consequence of deposition —_ 
references directly follow the several topscs 
cussed 
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Photo courtesy Electro-Motive Corp. 


® Studies show that a conventional 
steam locomotive in mainline pas- 
senger service averages 28 cents per 
mile for fuel and upkeep costs. That 
swas before the Doctors of Design 
B took things in hand. With welded 
onstruction, they’ve turned this iron 

® horse into a light-weight speedster. 


This Diesel-powered streamliner 
with a three or four car train does the 
same amount of work and consumes 
monly 7 cents worth of fuel and up- 
mxkcep per mile—a far cheaper diet. 
§ The streamliner has not only cut op- 

erating costs but it has sent traffic 


LINCOLN 


zooming up, greatly improving the 
complexion of railroad business. 
What welded steel construction 
has done for the iron horse, it has 
also done for thousands of other 
metal products and structures from 
small appliances to ocean-going ves- 
sels. Have you investigated fully its 
possibilities for your products? 


Did you know these facts about 
welded steel construction? (1) Weld- 
ing gives you engineering freedom 
for greater design ingenuity, result- 
ing in better product performance, 
improved appearance and lower costs. 


(2) Welding fuses component parts 
together directly, eliminating con- 
necting members, reducing weight.* 
(3) The material used is of uniform 
high quality, affording maximum 
strength and rigidity. (4) Welding 
eliminates many production opera- 
tions, saving time and money. 


For counsel on arc welding design 
and practice, phone the nearest Lin- 
coln office or write THE LINCOLN 
ELECTRIC COMPANY, Dept.H1, 
Cleveland, Ohio. Largest Manufac- 
turers of Arc Welding Equipment 
in the World. 


“SHIELD-ARC” WELDING 


i Unites design ingenuity with superior structural materials for progress 


BEAUTOMATIC. The Lincoln Electronic Tornado 
meuces welds of shielded arc quality for 
Nen-speed, low-cost manufacture and con- 
uction work. Here, the Tractor Type 
fabricates an oil storage tank. Photo 
urtesy Chicago Bridge & Iron Co. 


* FOR EXAMPLE. Top joint is riveted. Bottom one 
is “‘Shield-Arc’’ welded. It is stronger than 
the parent metal. Elimination of connecting 
members and ability to use lighter material in 
welded structures accounts for savings in weight 
of 10% to 35% over riveted construction. 


A STRONGER BRIDGE. Stringers are reinforced by 
welding on I-beams with webs cut as shown. 
Old wooden plank flooring is replaced with 
welded steel grid type flooring and concrete. 
Courtesy J. K. Welding Co., New York. 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Cwil Engineering Subjects from Publications (Except Those 

of the American Society of Cwil Engineers) in This Country and in Foreign Lands 
Selected lems jor the current Civil Engineering Group of the Engineering Index Service, 29 West 39th Street, 
Every article indexed is on file in The Engineering Societies Library, one of the leading 
Some 2,000 technical publications from 40 countries in 20 languages are 


New York, 


technical libraries of the world. 


received by the Library and are read, abstracted, and indexed by trained engineers. 
gwen in the items which follow, you may obtain the article from your own file, from your local library, or 
Photoprints will be supplied by this library at the cost of reproduction, 25 cents 
per page, plus postage, or technical translations of the complete text may be obtained at cost. 


direct from the publisher. 


BRIDGES 

PONTOON, TURKEY Rigid Frame Superstruc 
ture on Pontoon Bridge, E. R. Wiseman Eng 
Vews-Rec., vol. 123, no. 13, Sept. 28, 1939, p. 52 
Construction of steel pontoon highway bridge 
across Golden Horn at Istanbul, Turkey, 1,500 ft 
long and 82 ft wide 


Steet Arcu, RECONSTRUCTION Reconstruc 
tion of Calder Bridge, L. N. E.R Ry. Gas., vol 
71, no. 9, Sept. 1, 1939, pp. 321-322. Notes on 
construction of old “alder Bridge, near Wakefield 
built in 18/5, cousisting of cast iron arch rein- 
forced wit» certain wrought iron members 
method of removal of superstructure and replace 
ment with segmental arch span on 69-deg skew 
in each of three pairs of arched ribs there is lead 
of 1 ft 7*°/s in. between ribs forming pair, and 
lead between adjacent pairs is 2 ft 6*/;in.; bridge 
will carry 20 units, B.S.1., loading for railway 
bridge. 


STEEI GERMANY Die Entwicklung der 
StahIbruecken bei den Reichsautobahnem, Bur 
ger Bautechnik, vol. 17, no. 13, Mar. 28, 1939 
pp. 169-180. Review of developments of design 
and construction practices for long steel truss and 
plate girder bridges along superhighway system 
of Germany 


Steet, GeRMANY Zwei Zweigelenkrahmen 
bruecken ueber den Elster-Saale-Kanal, G. Ger 
stenberger Bautechnik, vol. 17, no. 15, Apr. 7 
1939, pp. 213-215 Design and construction of 
two-hinged steel frame bridge having span of 
45 m over Elster-Saale Canal, Germany 


SUSPENSION, DESIGN Caleul des ponts sus 
pendus, Pigeaud Annales des Ponts et Chaussées 
vol. 109, nos. 3 and 4, Mar. 1939, pp. 305-350 
and Apr., pp. 421-470. General theory of design 
of suspension bridges; methods of equalization of 
pressures in case of single and triple spans; effect 
of wind stresses; analysis of structures with elas 
tic end supports, having no pressure equalizing 
members; structures with continuous stiffening 
girders 


Woopen, WASHINGTON Timber Truss Rec 
ord Established on Columbia River Bridge at 
Cathlamet Western Construction News, vol. 14 
no. 7, July 1939, pp. 223-226. Construction of 
wooden portion of new long highway bridge over 
Columbia River at Cathlamet, Washington, con 
sisting of nine 80-ft spans, including use of 24,000 
ring-connectors and 800,000 fbm of Wolmanized 
lumber; design details of timber trusses; founda 
tions for timber truss spans; floor system 


Woopen, YUGOSLAVIA Eine Weitgespannte 
Holzbogenbruecke in Jugoslavien, S. Dimnik 
Bauingenieur, vol. 20, no. 25/26, Tune 30, 1939 
pp. 339-342. Design and construction of timber 
arch bridge, with span of 85 m and rise of 21 m 
over Kokra River, at Krani, Yugoslavia: testing 
of bridge 
CITY AND REGIONAL PLANNING 

Town AND COUNTRY Town and Country 
Planning, H. Manzoni Surveyor, vol. 96, nd 
2479, July 28, 1939, pp. 99-102 Planning 
schemes for. built-up areas national planning 
control of urban expansion, spur development 
recent factors affecting town and country plan 
ning restriction of ribbon development ur 


raid precautions Before Instn. Civ. Engrs 


CONCRETE 

AGGREGATES. Concrete Aggregates for World's 
Longest Multiple Arch Dam Rock Product 
vol. 42, no. 7, July 1939, pp. 26-27. In north 
eastern Oklahoma, Massman Construction Com 
pany obtains coarse aggregate from new quarry 
and sand by dredge from Arkansas River, storage 
facilities are provided for five sizes 


AGGREGATES Unique Rock Crushing at Hi 
wassee Dam Eng. News-Rec., vol. 123, no. 13 
Sept. 28, 1939, pp. 53-56 Methods of convert- 
ing highly silicious rock into concrete aggregates 
by means of elaborate dust colletting system 
without health hazard flow sheet of aggregate 
production operations equipment arrangement 
in crusher building. flow sheet of rock movement 


through crusher plant to produce sand and four 
sizes of stone aggregate in controlled proportions, 
sizing screens 


Construction. Architectural Concrete, W. D 
M. Allan. Water Works & Sewerage, vol. 86, no 
11, Nov. 1939, pp. 427-430. Adaptation of archi 
tectural concrete to construction of buildings, 
housing, water works, and sewage disposal 
plants; formwork; control of concrete; joints; 
curing and stripping; architectural treatment 


CONSTRUCTION Job Problems and Practice. 
Am. Concrete Inst.—J., vol. 11, no. 2, Nov. 1939, 
pp. 213-220. Brief discussions of following prob 
lems: Handling materials and products in small 
block plants; floors in light-occupancy build 
ings; effect of animal and vegetable oils on con 
crete; effect of high temperature on concrete; 
effect of long-time mixing; bond strength of 
triangular reinforcing bars 

Desicn. Bending and Compression (or Ten- 
sion) in Reinforced Concrete, G. Supino. Con- 
crete & Constr. Eng., vol. 34, no. 9, Sept. 1939, pp 
487-490. Theoretical mathematical analysis of 
principal stresses in reinforced concrete sections. 


Fioors. Corridor Beam Floors, C. A. Wilson. 
im. Concrete Inst J., vol. 11, no. 2, Nov. 1939, 
pp. 165-168. Design and construction of shallow 
floor system for new men's dormitories at Uni 
versity of Wisconsin, permitting reduction in 
story heights; cost of form work and simplification 
of partitions 


MIXING. Proportioning Concrete for Strength 
and Workability, A. R. Collins Concrete & 
Constr. Eng., vol. 34, no. 10, Oct. 1939, pp. 557 
568 Tables and charts for design of concrete 


mixes to meet certain requirements as to strength 
and workability relation between crushing 
strength and water cement ratio for fully com 
pacted concrete aggregate grading curves 
practical examples 


Roaps anp Streets. Well-Conducted Con 
crete Jobin Illinois. Roads & Streets, vol. 82, no 
Sept. 1939, pp. 60,62, and 64. Equipment and 
methods used in construction of stretch of 7.06 
miles of concrete slab on Illinois Route 89B; sub- 
grade finishing: material handling and hauling 


Stpnons. Concrete Corners in Tension, D. B 
Gumensky. Eng. News-Rec., vol. 123, no. 13, 
Sept. 28, 1939, p. 57. Report on laboratory tests 
for design of proper anchorage for steel reinforce 
ment subjected to tension and bending stresses, in 
corners of rectangular siphons of Colorado River 
Aqueduct, where sections made up of three square 
barrels were used; results of tension tests on five 
types of corner reinforcement 


DAMS 


Concrete Arca Wvyominc. Construction of 
Seminoe Dam and Power Plant, Kendrick Proj 
ect, Wyoming, J]. H. Warner. Reclamation Era 
vol. 29, no. 10, Oct. 1939, pp. 269-273 and 278 
Design and construction of recently completed 
Seminoe concrete arch dam, about 280 {t maxi 
mum height, on North Platte River, Wyoming 
excavation of dam and power plant; concrete 
for dam and power plant; mining and backfilling 
of seams under dam 


Concrete Gravity. TENNESSEE Technical 
Review of Pickwick Landing Project Tenn 
Valley Authority—Tech. Monograph, No. 40 
Mar. 1939, 40 pp., figs, diagrs., maps $1. His 
tory of development of Pickwick Landing Dam 
project of Tennessee Valley Authority, including 
details of design and construction of Pickwick 
Landing concrete gravity dam having maximum 
height of 113 ft and length of 7,715 ft, also of 
navigation lock, 215 ft long, and hydroelectric 
power plant with ultimate capacity of 288,000 hp 


Eartn, Seerace. Grouting to Prevent Leak 
age Around Earth Dam, * Meisner. Pub 
Works, vol. 70, no. 7, July 1939, pp. 12-14, 36, 
and 38. Description cf procedures developed for 
grouting with mixture of 1 part cement, 12 parts 
clay, and 1 part aquagel to stop leakage of over 
1,000 gal per min through Marion County earth- 
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With the information 


fill dam, Kansas, having maximum he 
about 55 ft, length 1,200 ft. eight 


Eartn, Uran. Deer Creek Dam F oundatiog 
Finished Ready for Main Earthfill in j9@ 
Western Construction News, vol. b4, no. 11 Nov 
1939, pp. 379-382 Progress report on imtial 
stage of construction of earth and rock fill dam og 
Provo River Project in Utah, having maximum 
height of 155 ft, crest length of 1,300 ft; diversios 
and outlet works; foundation and cutoff: major 
units of construction equipment. 


Eartu, Utan. Deer Creek Dam, Provo Rive 
Project, Utah, C. H. Carter. Reclamation Brg 
vol. 29, no. 8, Aug. 1939, pp. 210-213 Design 
and construction of Deer Creek earth-fill dam os 
Provo River, Utah, having length of 1,300 ft and 
maximum height above stream bed of 155 & 
240 ft above bedrock foundation; features 
outlet work, spillway, and relocated railroad 


FounpatTions. Engineering Geology of Dam 
F. A. Nickell. Reclamation Era, vol. 29, no § 
Aug. 1939, pp. 197-200 Outline of modern 
methods and scope of geological investigation 
of dam sites; with special reference to practic 
of U.S. Bureau of Reclamation. Bibliography 


FLOW OF FLUIDS R 


Porous MATERIALS. Flow of Liquids Through 
Beds of Granular Solids, W. H. Ward. Engine 
ing, vol. 148, no. 3849, Oct. 20, 1939, pp. 435 
438 Discussion of seepage of water throust 
earth dam or similar structure; differential equ 
tion for flow of fluids through homogeneous porow 
media; general resistance equations Refore 
Sec. G of Brit. Assn 


FOUNDATIONS 


EaRTH PRESSURE Beitrag zur Berechnuy 
der Erddruckverteilung, H. Homberg. Ba 
technik, vol. 17, no. 34, Aug. 11, 1939, pp. 474 
476 Theoretical mathematical discussion d 
method of completing distribution of earth pres 
sure, taking into account results of recent r 
search. 


Geopuysics. Seismic Method of Exploration 
Applied to Construction Projects, E. R. Shepard 
Military Engr., vol. 31, no. 179, Sept-Oct. 199 
pp. 370-377 Theory of seismic exploratios 
determination of velocity in rock and slope a 
interface; relation of shooting distance to dept 
of exploration; speed of propagation of seism 
waves in different subsurface materials; apple 
tion of seismography to variety of formations 


Pires, Beartinc Power. La force portant 
des pieux, J. L. Kerisel. Amnales des Pontst 
Chaussées, vol. 109, no. 5, May 1939, pp. 9? 
633. Presentation of static formula of beanm 
power of piles, based on recent theoretical studies 
report on laboratory experiments for verification 
of theoretical formulas 


RECONSTRUCTION. Precast Cylinders Support 
New Wharf. Can. Engr., vol. 77, no. 5, Aug 
1939, pp. 2-4. Unusual construction of caissoms 
and timber piles used in rebuilding Saint Jobs 
New Brunswick, harbor facilities im 28-ft td 
without construction of cofferdams 


HYDROELECTRIC POWER PLANTS 


Cotorapo. Green Mountain Dam and = 
Plant, S. F. Crecelius. Reclamation Era, yo = 
no. 10, Oct. 1939, pp. 253-255 and J:/-* 
Description of hydroelectric power developmes 
in Blue River in Colorado, now in course of os 
struction, including Green Mountain earth r 
rock-fill dam, over 270 ft maxmmum 
spillway with capacity of 25,000 cu ft pet - 
diversion tunnel and outlet works; powerhoe 
power line 


Hyprautic Gates. How to Select and 
Sluice Gates, H. L. Baker. Pub. Works, ¥® a 
no. 8, Aug. 1939, pp. 21-23. Desenptor 
ous types of sluice gates and uses to whic pom 
is best adapted; non-rising stem vers —_ 
stem; shape of opening; working 
frames; appurtenances for sluice ¢#tes a 
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20 Civ 
Iracy. La centrale di Ponte Gardena, G. Cas 

tellani. Flettrotecnica, vol. 26, no. 17, Sept. 10 

1939, pp. 578-597 Design, construction, and 


Ponte Gardena hydroelectric 
power plant on Isarco River in northern Italy, 
with capacity of 75,000 hp; structural features of 
movable dam about 4 m hich, desilting installa- 
tion, and power canal; details of hydraulic and 
electric equipment 


HYDROLOGY AND METEOROLOGY 


equipment of 


Distribution of Rainfall 
Within Limited Area, W Elgar Surveyor, 
vol, 96, no. 2479, July 28, 1939, pp. 93-96. Theo- 
retical study of effect of rainfall on flow in sewer- 


RAIN AND RAINPFALI 


age and drainage systems types of rainfall; 
relation between distance and area covered by 
rain storms; variations in total fall; shape of 


variation of intensity in relation to dura- 
Mun. & County Engrs. 


storms; 
tion. Before Instn 


RAIN AND RAINFALI Distribution of Rainfall 
Within Limited Area, with Special Reference to 
Its Effect on Flow in Sewerage and Drainage 


YARDS OF CONCRETE 


SEND FOR YOUR COPY 


This new book has been prepared specifically to give you com- 
plete design data and application information on the revolu- 
‘the pump that pumps concrete! 
reviews the seven years of successful history behind the Rex 
Pumpcrete, points out exactly where and how you, too, can 
gain the many advantages Pumpcrete will bring to your jobs. 


tionary Rex Pumpcrete- 


Whether you bid underpasses, o 


culverts, sewage plants, reservoirs, warehouses, buildings, 
etc., or whether your job is unusual or inaccessible, this book 


BE THE WINNING BIDDER WITH 


PUMPCRETE 


THE PUMP THAT PUMPS CONCRETE 


ENGINEERING for February 1940 
Systems, W. H. Elgar. Justin. Mun. & County Aug. 4, 
Engr vol. 66, no. 5, Aug. 15, 1939, pp. 285- 

293, (discussion) 293-294 Determination of 


variations of rainfall of frequent or fairly frequent 
occurrence variations of intensity of precipita- 
tion within limited drainage area of sewerage 
system; relation between distance and area of 
rain storms; shape of storms; variation of in- 
tensity with duration. 


RAIN AND Ratnratt. Rainfall Intensities at 
Melbourne, Victoria, H. Hughes. IJnsin. Engrs 
Australia—J., vol. 11, no. 9, Sept. 1939, pp. 321- 
329 Results of exhaustive investigation into 
intensities of falls of rain of various durations, 
from five minutes to five days, which have oc- 
curred in Melbourne, Victoria, during past 62 
years; operation of recording rain gages and 
interpretation of their charts; suggested design 
curves; comparison of suggested curves with 
actual curves; floods of 1849 and 1863; distribu- 
tion of storms 


Accuracy of Runoff Calculations, L. 
Surveyor, vol. 96, nos. 2480 and 2481, 


RuNorr 
B. Escritt 


HOW COSTS WERE CUT 
IN PLACING OVER 


MILLION 


It 


verpasses, viaducts, bridges, 


will undoubtedly give you 
many pointers that will 
lead the way to lower cost 
concrete placing! Send 
for your copy now before 
you bid! Address: Chain 
Belt Company, Dept. PC-2 
1688 W. Bruce Street, 
Milwaukee, Wisconsin. 


VOL. 10, No, 


1939, pp. 119-121, and Aug |} 
Theoretical discussion of equations { 
of rainfall and total rainfall; direct 
diagrams; limitation of areas covered 
use of flow recorders; 
of storage. 


I? 
intensis 
ilculatics 
Storm 
effect of surcharye eflecs 


Grundsaetzliches ueber de; 
beiwert, F. Reinhold Gesundheit 
62, no. 21, May 27, 1939, », 
Theoretical mathematical analysis 
affecting intensities of runoff, taking in 
experimental study by author; com 
American and European runoff ‘form: ula 


RuNorr 


to accou: 


UNDERGROUND, MASSACHUSETTS 


Ground 


Water in Pre-Glacial Buried Valleys of Mowe 
chusetts, I. B. Crosby. New England w,, 
Ww wes Assn.—J., vol. 53, no. 3, Sept jum 


> 72-383. Geological and hydrological 
underground water supply of Ma sachuset; 
importance of buried valleys in location of 
water; deposits of buried valleys; 
physical prospecting. 


&Toun 
use of ge 


UNDERGROUND WATER, UNITED Sram 
Ground Water in United States, O. B. Mein» 

’.S. Geol. Survey—Water-Supply Paper 83%. 
1939, 232 pp., 15 cents. Summary of grous 
water conditions and resources; utilizatios 
water from wells and springs; methods of scies 
tific investigation and literature relating to gs 
ject. Bibliography. 


ArTEsIAN. Artesian-Water 

Between Artesian Wells 
Utah, G. H. Taylor and 
Thomas. Geol Survey— W ater-Suos 
Paper 836-C, 1939, 154 pp., 15 cents. Revies 

revious investigations of artesian wells nea 

hi, Utah; occurrence of ground water: sta 
level; piezometric surfaces; area of artesian fis 
interference tests; measurements of static wate 
level in wells. 


INLAND WATERWAYS 


Smt, River. Study of 
in Suspension, Mississippi River. U.S Ws 


WELLS, 
and Interference 
Vicinity of Lehi, 


Leve 


ways Experiment Station—Tech. Memo. No, 12; 
1, Feb. 1, 1939, 27 pp., supp. plates. Details 
report on observations and measurements 


determination of quantity and characteristics 
materials transported in suspension in Mississis 
River at stages cov ering seasonal hydrographs 
range of river; determination of velocities » 
temperatures of river discharges. 


River. Study of Materiss 
in Transport Passes of Mississippi River. [ 
Eners. Office, First New Orleans Distrid & | 
Waterways Experiment Station—Tech. Mem 
158-1, Sept. 1, 1939, 32 pp., supp. plates. Ds 
tailed report on observations and measurement 
for determining quantities and characteristic 
of silt load delta of Mississippi River; chemial 
analysis of silt for determination of its agricultun 
value. 


IRRIGATION 

CANALS, CALIFORNIA. Asphaltic Concret 
Lining—Central Valley Project, California 
Reclamation Era, vol. 29, no. 10, Oct. 1939 


266-267. Methods and equipment used in am 
struction of asphaltic concrete lining for Costn 
Coastal Canal of Central Valley Project, Ci 
fornia, 46 miles long, with capacity of 350 c 
per sec. 


CANALS, CaLrrorntaA. Rock Cuts on Al 
American Canal, L. E. Cramer. Reclamation in 
vol. 29, no. 10, Oct. 1939, pp. 282-283. Constre 
tion of several rock cuts on route of All-Amenc 
Canal in southern California, involving tow 
rock excavation of 1,303,600 cu yd to mana 


depth of 100 ft. 


= 


Canats, Eroston. Planting Willows 
Ditches to Prevent Erosion. Reclamation & 
vol. 29, no. 8, Aug. 1939, pp. 221-222. Discw 
sion of varieties of willows and methods of plas! 
ing them on banks of unlined irrigation canas © 


prevent erosion. 


*Wh 
of do 
With, 
Wall, 


hance 


Canats, Wasteways. Pilot Knob Check a 
Wasteway All-American Canal, G. W. Mal 
and L. E. Cramer. Reclamation Era, vo 
no. 9, Sept. 1939, pp. 225-228. Design and ™ 
struction of pilot check and | 28 
All-American Canal near Yuma, Ariz., to 
in case of emergencies demanding wick 1 a 
watering of canals; aggregate and conc 
handling; forms; subgrade unwatering 


WATER-APPLICATION EFFICIENCIES 
Application Efficiencies in Irrigation and 
Conservation, O. W. Israelsen Agric 
vol. 20, no. 1i, Nov. 1939, pp. 423-425 
cation of irrigated lands with respect ¢ 
elevation; results of measurements 

plied annually to different soils; measurem 

and moisture distribution 


“patie 
Thi 

Water heeps 

= 

Em solutic 
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o reauve 

of water 


of-way 


— proble 
after irrigation of highland soils, lows | 
and soils of medium elevation; sources 
posal of water in soils; difficulties of me 


water stored in soil. 
LAND RECLAMATION AND DRAINAG5 J 
Erosion, Controt. Controlling Brose 
Creosoted-Timber Ditch Check 
vol. 9, no. 11, Nov. 1939, pp. =" “ ‘or 100 
two forms of treated timber ditch checks ™ 
side drainage. 
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DRAINAGE 


* Why use shot-in-the-arm methods 
of doctoring “weak-kneed” roads? 
With an Armco Bin-Type Retaining 
Wall, you can end recurring mainte- 


nance expense and discharge the 


} patient” as permanently cured. 


This wall of galvanized iron 
seeps earth in place and is an ideal 
‘olution for unstable slopes, right- 


of-way, stream erosion and similar 


problems. Designing is easy after 


conditions are determined by sub- 
surface investigation. Unskilled 
men using simple tools can install 
the job in a few days. Bad weather 
causes no delay and costly curing is 
out. Once an ARMCO wall is prop- 
erly installed and backfilled it will 
last as long as the road. There is no 
danger of obsolescence. ARMCO 
walls are adaptable to curves and 
changes in elevation. Should con- 


Armco Bin-Type Retaining Walls solve your earth reten- 
tion problems quickly and economically. Use them for 
bridge and overpass wing walls, erosion walls, to sta- 
bilize embankments and to avert right-of-way disputes. 


February 1940 21 


ditions require they can readily be 
extended or moved to a new site. 

Let Armco Bin-Type Retaining 
Walls help keep your roads safe and 
eliminate costly maintenance. They 
are economical too. On comparable 
designs you save up to 30 per cent 
in cost and even more in construc- 
tion time. Write us for full infor- 
mation. Armco Drainage Products 


Assn.,5015 CurtisSt., Middletown, O. 


BIN-TYPE RETAINING WALLS 
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and lo Beller? 
@ Form ties are cheap enough, you 
say! Maybe so! But how about the 


time consumed in setting up those 


extra ties? How about the labor? 


@ Because RICHMOND tying de- 
vices are pre-fabricated for your 
particular job, they are stronger, 
more dependable . . . hence you 
need less of them by comparison 
with make-shifts. Where a given 
number of hit-or-miss tying devices 
are used for a wall form, half the 
number of RICHMOND tying de- 
vices may do the trick—do it 
better—and faster! 


@ True, the cost of RICHMOND 
tying devices is a little higher per 
unit than make-shifts—but the sav- 
ing you effect in material, time 
and labor more than makes up that 
cost. The old, old story of econo- 
mizing with the best. 


@ For a practical demonstration of 
RICHMOND Form Tie economy 
with respect to your job—just 
drop us a line outlining your prob- 
lem. 


RICHMOND 
SCREW ANCHOR 
‘ co 


Mosourro DELAWARE Report of 
Mosquito Control Work, State of Delaware, Jan. 1 to 
Dec. 31, 1938. Lewes, Delaware, 85 pp., tables, 
diagrs., figs Mimeographed annual report on 
Delaware mosquito control campaign for period 
Jan. 1, to Dee. 31, 1938, containing notes on 
mosquito control against wild life, marsh markers, 
mosquito-borne diseases, biological control on 
tidal marshes, equipment repairs, and operating 
colored light traps mosquito-control 
recommendations; trap records 


costs 
investment 
Drainage of Sub-Soil Water 
Through Bores to Limestone Beds, A. L. Tisdall 
Commonwealth Engr., vol. 27, no. 2, Sept. 1, 1939, 
pp. 59-61. Description of novel method for re 
moval of sub-soil water in irrigated areas by means 
of shaft and bore drilled down to Tertiary lime 
stone strata; water draining into shaft passes 
down bore and is absorbed in limestone 


MATERIALS TESTING 

CONCRETE Laboratory Tests of Concretes 
and Mortars Exposed to Weak Acids, D. G. Mil 
ler, P. W. Manson, and C Rogers Agric 
Eng. vol. 20, no. 11, Nov. 1939, pp. 427-430. Re 
port on University of Minnesota laboratory stud 
ies of durability of portland cement mortars and 
concretes exposed in farm silos to corrosive action 
of silage; method and equipment are adapted to 
study of corrosive action of soluble materials on 
products of various types Before Am. Soc 
Agric. Engrs 


Sups-Som WarTer 


Concrete FiLoors Portable Apparatus for 
Determining Relative Wear Resistance of Con 
crete Floors, L. Schuman and J. Tucker, Jr 
US. Bur. Standard J. Research, vol. 23, no. 5, 
Nov. 1939 (RP1252), pp. 549-570, 3 supp. plates 
Machine for producing rapid wear and optical 
gage for measuring depths of wear described 
studies made on 138 slabs of concrete of various 
mixes and C/W ratios and of such factors as ag 
gregate types and grading, finishing procedures 
dust coats, and liquid surface treatments; results 


of tests. Bibliography. 
Roap MATERIALS, BiTruMINoUS Wyoming 
Laboratory Test for Stability of Oil Mix, M. C 


Warner Western Construction News, vol. 14 
no. 11, Nov. 1939, pp. 364-365 Outline of 
Wyoming State Highway Department tests for 
determining proper amount of bituminous ma 
terial to be added to aggregates for highway sur 
face percentage of bitumen determined by 
punching test on compacted sample 
MUNICIPAL ENGINEERING 
TRANSPORTATION, CHIcaco, ILL Superhigh 
ways and Subways for Chicago. Eng. News-Rec 
vol. 123, no. 21, Nov. 23, 1939, pp. 56-58. Brief 
abstracts on two recent comprehensive reports 
on Chicago transportation—one relating to super 
highways and the other to subways; both plans 
are dovetailed into existing facilities within city 
limits and outside; plans and construction pro 
grams; cost estimates 
PORTS AND MARITIME STRUCTURES 
BREAK WATERS PorRTUGAI Extension of 
North Mole at Leixoes Harbour, Portugal, D 
Abecasis. Dock & Harbour Authority, vol. 19, 
no. 225, July 1939, pp. 249-253, supp. plate. De 
sign and construction of 1,000 m of rubble-mound 
breakwater, topped with concrete block weighing 
up to 90 tons, in port of Leixoes, Portugal; maxi 
mum depth to foundation 18 m; tests of protec- 
tive effect of breakwaters; cost estimates 


ROADS AND STREETS 

Arrica. L'Autocamionale Assab-Addis Abeba, 
G. Pini. Axnnali dei Lavori Pubblici, vol. 77, no 
9, Sept. 1939, pp. 909-972. Design and construc 
tion of recently completed automobile highway 
861 km long, leading from Assab on Red Sea to 
Addis Abeba capital of Abyssinia; project in 
cludes many bridges and several tunnels up to 
586 m in length 

CoLoRADO Colorado Completes America’s 
Highest Highway--Up Mount Evans Roads 
& Streets, vol. 82, no. 11, Nov. 1939, pp. 37-39 
Construction of 14 miles of highway, 9 miles of 
it oil surfaced, leading to top of Mount Evans, 
Colo.; elevation of 14,259 ft; methods of snow 
clearance; oil-surfacing. 

Curves. Vertical Curves, E. W. W. Rich 
ards. Roads & Road Construction, vol. 17, nos 
198, 200, and 201, June 1939, pp. 178-182; Aug., 
pp. 246-251; and Sept., pp. 279-281. Visibility 
on summit curves vertical curve diagram; 
numerical examples; graphical methods of solu 
tion; length of vertical curves; braking distances; 
selection of appropriate rate of change of curva- 
ture; flat grade intersections; length and type of 
sag curves 

EMBANKMENTS, Desicn. Design of Fill Sup 
ported by Clay Underlaid by Rock, L. A. Palmer 
Pub. Roads, vol. 20, no. 8, Oct. 1939, pp. 157 
162 Application of soil mechanics in solving 
highway-fill problem; analytical methods based 
on assumption of conditions of plane strain to 
problem of determining supporting power of clay 
stratum under symmetrical earth fill when clay 
stratum is underlaid by rock; stresses in clay 
computed from theory of elasticity; Hencky’s 
method of plastic equilibrium applied to design 
of earth fills; numerical examples 


MACHINERY, UNITED 
Lower Costs, etc., 


EX [AVATING STATES. 


Gre: ter Output at 


Nikrik. Eng. & Contract Rec., vol. 5 no 

July 26, 1939, pp. 25-88. Abstract of aper ‘ 
fore National Paving Conference rey wing de 
velopments of excavating and earth-m hoon . 
chinery in United States during past 29 ana 
efficiency of modern equipment; pro pe te 
near future — 


HIGHWAY LIGHTING. Measurements (Cg 
Out on Road Lighting Systems Already henhenee 
P. J. Bouma. Philips Tech. Rev., vol. 4 Sg 
Oct. 1939, pp. 292-301 Measurements 4 
scribed (horizontal and vertical intensity of ; 
lumination, distribution of brightness reflect 
coefficients, visibility); number of clusion. 
are drawn, on basis of all material calierent 
items chosen from experimental material for ~ 
pose of illustrating peculiarities of vision ie 
tificially lighted roads - 


HIGHWAY SYSTEMS, MASSACHUSETTS. Hies 
ways of Boston Metropolitan District Their 
Origin and Evolution, O. D. Fellows B m 
Soc. Cit cmgrs J., vol. 26, no. 4, Get 1929 
pp. 267-277 Development of highway SYsten 
of Boston Metropolitan District since s¢ venteenth 
century; graphic statistics; population and aus, 
mobile registration ay 


INTERSECTIONS Paving Areas at Intersec 
tions, V. M. Wann. Eng. News-Rec., vol | 
no. 21, Nov. 23, 1939, p. 71 Construction ; 
numerical tables for computation of pavement 
area of skew intersection of two highways r 


MAINTENANCE AND Repatr. How to Maintain 
Highways and Streets. Pub. Works, vol. 70. nx 
7 and 8, July 1939, pp. 32-34, and Aug pp. 3 
39 Maintenance of brick pavements: bs 
failures; filling of cracks; relaying brick te 
moving excess filler; patching with brick: mair 
tenance of stabilized soil road surfaces; maintain 
ing moisture bond; bituminous stabilization 


MAINTENANCE AND REPAIR. Resurfacing with 
Natural Sandstone Rock Asphalt, N. F. Schafer 
Roads & Streets, vol. 82, no. 9 Sept. 1939, pp = 
56, and 58. Outline of road-surfacing practic: 
and experience in Indiana; drag type bituminos 
surface treatment; finishing machines; 
edges of freshly laid surface 


MAINTENANCE AND Repair. Road Mainte 
nance Plans and Practice on Los Angeles Count 
System Western Construction News, vol. 14. x 
7, July 1939, pp. 227-229. Review of organiz 
tion and field procedure required for upkeep o 
4,000 miles of highway serving county with 
area of 3,952 sq miles and population of 2,300.00 
planning for stage construction; patching 


MATERIALS, BITUMINOUS Bitumen-Rubber 
Mixtures in Road Construction, G. W. Eckert 
India Rubber World, vol. 100, no. 4, July 1, 1939 
pp. 37-39 and 47. Purpose of article is to sum 
marize published information on bitumen and 
rubber mixtures containing less rubber than bitu 
men, which have been studied for their value in 
road construction; subject matter classified a 
cording to five phases of logical consideration 
methods of preparation, physical properties, ad 
dition agents, preparation of bitumen rubber ag 
gregate system, and application to road cos 
struction. Bibliography 


Crossinoes. This Grade Separation 
Involved Difficult Traffic Problem. Ry. Ag 
vol. 107, no. 21, Nov. 18, 1939, po. 784-788 
Article describes Central Railway of New Jer 
sey’s $5,000,000 project at Elizabethport, NJ 
project required elevating of two lines and fou 
wyes 

Crossincs, Ths 
Track Depression Imposed Severe Drainage 
Problem y. Age, vol. 107, no. 24, Dec. 9, 1999 
pp. 882-887 Excavation, drainage, and sal 
sequent construction problems encountered o 
grade separation project extending about 2 mils 
on Southern Railroad through High Point, N.C 
STREETS Modern Highways 
R. M. Smith. Eng. J., vol. 22, no. 11, Nov. 1933 
pp. 461-463. Discussion of modern highway coe 
struction in Canada, United States, Great Bntan 
and Germany. Before British-American Bag 
Congress 

Sou CEMENT 


ROADS AND 


Cost of Soil Cement Road 
Construction in Texas. Concrete, vol. 47, 0 * 
Sept. 1939, pp. 5 and 27. Results of expenmes’ 
made with local materials in Texas pursuan' ' 
construction of 47 miles of all-weather 
through Kennedy County. From I[nformanor 
Exchange of Texas Highway Department, |" 
15, 1939 


STABILIZATION. 
Crum. Better Roads, vol. 9, no. 1” 
pp. 19-21. Simple popular statement of ™ 
theory of soil stabilization for highway com'™ 
tion. 


STABILIZATION. 
Chemicals as Admixtures with Non-P! astic 
Building Materials, E. A. Willis and ©. “ 
penter. Pub. Roads, vol. 20, no. 9, Nov.” 
pp. 173-187. Report on laboratory 
studies by U.S. Public Roads Administra 
using outdoor circular track, to de ee - 
of calcium chloride and sodium chion le te 4 
plastic granular mixtures under con'ro ted 
and moisture conditions, before and a! ter 
tion of thin bituminous surface treatment _" 
ing tests; surface displacements 0! section 
track. 


Road Stabilization 
Oct. 1939 
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When Bethlehem handles the job steel work in any : 
Structure rises from foundation to top story in the 
shortest possible time. This efficiency in building with 
steel is the direct result of Bethlehem’s unique set-up 
as both a steel-producer and a builder with steel—and 
of this company’s long history of close association with 


BETHLEHEM STEEL COMPANY 


major engineering and construction projects of every 
description. The Netherlands Building of New York’s 
Radio City, the Golden Gate Bridge and the Lock 
Gates of Bonneville Dam are some examples of Beth- 
lehem’s diversified ability to handle fabrication and 
erection contracts with maximum speed and efficiency. 


pETHLEHEy 


| 
rt 


FOUNDATIONS 


SPENCER, WHITE & PRENTIS, ING.—New York 


_SPENGER & — INC.—Detroit 


ENGINEERING for February 1940 


STABILIZATION. Sub-base and Foundations for 
Bituminous Surfaces, J. O. Martineau Eng. & 
Contract Rec., vol. 52, nos. 27 and 28, July 5, 
1939, pp. 11-14, and July 12, pp. 15 and 16 
Analysis of causes of pavement failures attribut- 
able to subgrade soil reactions; advantages of 
stabilization of road bases; surface drainage; 
subsurface drainage; frost heaving; sliding of side 
slopes of cuts and fills; stabilized bases. 


Sussorms. Subgrade and Base Course Design. 
N. W. McLeod. Can. Engr., vol. 76, nos. 24, 
and 26, Jume 13, 1939, pp. 4-10; June 20 oe. 
9-12; and June 27, pp. 4-10. Application of 
recent findings in soil mechanics to design of sub- 
grade and base course on low-cost roads; general 
theory of design for establishing base course 
thickness; degree of subgrade compaction; 
sample calculations, safety factors in base course 
design: improvement of subgrade; principles of 
drainage; soi] stabilization for base courses 


TESTING Measurement of Road Surface 
Roughness, C. Grossjohann Surveyor, vol. 96, 
no. 2477, July 14, 1939, pp. 45-46 Indirect 
method for determining degree of road roughness; 
definition of surface structure of road surfaces; 
methods and apparatus for direct measuring 0! 
degree of roughness. Before Int. Road Tar Con- 
ference 
SEWERAGE AND SEWAGE DISPOSAL 

Activatep Stupce. Activated Sludge Oxida- 
tions, C. N. Sawyer we G. A. Rohlich. Sewage 
Works J., vol. 11, no. 6, Nov 1939, pp. 946-964. 
Influence of caumeaneiams upon rate of oxygen 
utilization by activated sludges: relative rates of 
oxygen utilization by various activated sludge 
sewage mixtures; effect of temperature on base 
rate of oxidation of sludge; nitrate formation by 
various activated sludges. Bibliography 


PLants, Gary, IND Sewage Treatment at 
Gary, L. R. Howson. Sewage Works J., vol. 11, 
no. 6, Nov. 1939, pp. 994-1005. Description of 
new sewage disposal plant of Gary, Ind., designed 
for peak flow of 60 mgd; cost data 


PLANTS, SAN Francisco, CALIF San Fran 
cisco Elfinminates Beach Pollution by Sewage 
Treatment, J Casey Pub. Works, vol. 70, 
no. 9, Sept. 1939, pp. 14-18. Outline of program 
involving construction of sewage treatment 
plants, pumping stations, and sewers to obviate 
pollution of beaches in and near San Francisco; 
description of recently completed Richmond- 
Sunset plant having present capacity of over 14 
mgd, 

ScrEENINGS. Fine Screening of Sewage, J. A. 

Muldoon. Sewage Works J., vol. 11, no. 6, Nov. 
1939, pp. 1054-1066. Review of modern Ameri- 
can practice of fine screening of sewage for re- 
moving part of suspended solids; types of equip- 
ment—their operation and maintenance. 
Die Temperatur in Schlamm- 
faulraeumen, K. Imhoff. Gesundheits-Ingenieur, 
vol. 62, no. 22, June 3, 1939, pp. 310-311. Study 
of temperature in sewage digestion tanks, with 
special reference to rate of gas production in large 
and in small tanks. 


Stupcs. Development of Flash Drying Sys- 
tem of Sewage Sludge Disposal at Sanitary Dis- 
trict of Chicago, W. A. Dundas. Sewage Works 
J., vol. 11, no. 6, Nov. 1939, pp. 1006-1019. 
Report on performance of experimental rotary 
dryer plant for drying of sewage sludge in manner 
free from odor nuisances, to prepare product 
suitable to burn or to use as fertilizer; agitation of 
wet material velocity of drying gas; responsive 
and flexible temperature control; deodorization 
of gases and vapors 


Stupce. Sludge Disposal at Minneapolis- 
Saint Paul Plant, G. J]. Schroepfer Sewage 
Works J., vol. 11, no. 6, Nov. 1939, pp. 971-987. 
Operation of sludge disposal facilities at Minne- 
apolis-St. Paul plant in year ending August 31, 
1939; description of sludge disposal facilities; 
air and gas-flow diagram; vacuum filtration; 
incinerators. 


Sewace TANKS 


SLUDGE Sludge Drying on Beds. Mun. 
Sanitation, vol. 10, no. 11, Nov. 1939, pp. 561- 
562 Practical discussion of covered and un- 
covered sludge drying beds, rate of sludge drying, 
depth of wet sludge application, sludge cake re- 
moval, odor from sludge beds, disposal of sludge 
bed liquor. 

STRUCTURAL ENGINEERING 

Beams, CONCRETE Construction Design 
Chart—XLVII, J. R. Griffith Western Con- 
struction News, vol. 14, no. 11, Nov. 1939, p. 386. 
Construction of alignment chart for computing 
vertical stirrup spacing in reinforced concrete 
beams; numerical examples 

DESIGN Determination of Cross-Sectional 
Areas of Structural Members, J. A. Miller. U.S. 
Bur. Standards Research, vol. 23, no. 5, Nov. 
1939 (RP1258), pp. 621-636, 3 supp. plates. 
Methods of determining cross-sectional areas; 
procedure for applying volumetric method to 
members of variable cross section; time required; 
accuracy 

PHOTORLASTICITY Photoelastic Analysis of 
Stress Distribution in Pin and Plate Joint, A. G. 
Solakian Product Eng., vol. 10, no. 12, Dec. 
1939, pp. 548-551. Investigation of stresses by 
means of photoelastic methods 


V OL. 10, 


PHOTOELASTICITY Progress in 
ticity, R. Weller Wash. State ( 
Experiment Station—Bul. No. 60, vo 
Nov.. 1989, pp 14-17. Review of d- 
in addition to conventional type of | 
study, program of research is being 
Washington State College for furtheri 
three-dimensional procedure; new ty; 
scope under construction 

Piates, Buckiinc. Stability of 
Plates with Longitudinal! or Transver 
Under Uniform Compression, R. Ba, 
Advisory Committee Acronautics—7 
No. 904, Aug. 1939, 52 pp., 4 supp. plates 
plete buckling conditions of stiffened plates 


developed for uniform compression: plates a 
one or two longitudinal or transvers Stiffener 
at any point are discussed with reference to ),4 
ling conditions and evaluated for dif, rent oe 
From Ingenieur Archiv., Nov. 2, 1937 ™ 
TUNNELS 

Arizona. Tunnel Construction, Gravity Man 
Canal, E. A. Blout Reclamation Era oj 
no. 8, Aug. 1939, pp. 189-191 and 193 Cone 


tion of two concrete-lined water tunnels of . 
reclamation project in Arizona, having horsesb : 
section 20 ft in diameter and respective enoy 
of 1,740 and 425 ft = 
VEHICULAR, NETHERLANDS. Meuse Tunnel » 
Rotterdam. Engineer, vol. 168, no. 4369 Oct § 
1939, pp. 348-350. Illustrated description of », 
nel under construction, which provides 
tracks for motor traffic and additional tracks 
bicyclists and pedestrians; it is not being drives 
under river by usual shield method, but separa» 
sections are being constructed ashore, floated 
and sunk through water into dredyed chan: 
prepared to receive them 


VENTILATION. Die Gruendung der 
gebaeude des Maastunnels in Rotterdam | 
Schnitter Schweizerische Bauseitung. vo 
no. 12, Mar. 25, 1939, pp. 143-147. Desigr 
construction of foundations for ventilating pla 
of Meuse River subaqueous vehicular tunne ‘i 
Rotterdam, Netherlands, having total length 
1,070 m 
WATER PIPE LINES 

DitsTRIBUTION Systems, Desicn. Ue! 
ung der Kennlinien von Pumpen und Rob; 
tungen, H. Goetting Gas u. Wasserfack 
no. 20, May 20, 1939, pp. 381-385. Pris 
comprehensive design of water distribu 
tems, including pipe networks, pumping 
and distribution reservoirs; superposition : 
for checking of existing or projected water 
bution systems. Bibliography 

WATER Water Hammer Studies 
Long Pipe Lines, E. Goit. Am. Water Wa 
Assn.—J., vol a1. no. 11, Nov. 1939, pp. 184 
1903. Study of tests of water hammer in some 
longest pipe lines in Los Angeles, leading c 
clusion that time of shut-off of long pipe 
be greatly reduced through proper de 
operation of valves, and that resulting presur 
rise can still be kept within safe limits 


WATER RESOURCES 


CANADA. Industrial Waters in Canada 
Interim Report No. 4, A. Leverin. Consds 
Dept. Mines & Resources—Bur. Mines—Mew 
Series No. 72, Sept. 1939, 37 pp. Quality 
face waters and public water supplies in wester 
Canada, including British Columbia vey 
Ontario arteries and lakes of Great | Pa wat 
shed from Cornwall on St. Lawrence to Por 
Arthur on Lake Superior, to ascertain season 
and periodical variations in their composition 
well as changes in quality of public water 
plies. 

UNDERGROUND, CALIFORNIA Geology 
Ground-Water Hydrology of Mokelumne Ars 
California, A. M. Piper, H. S. Gale, H. E. Thoms 
and T. W. Robinson. U.S. Geol. Survey—" 
Supply Paper 780, 1939, 230 pp., supp. ma 
$2.25. Study of geology and ground-water? 
drology of Mokelumne area in Califorme 
morphology and stratigraphy; general date 'r 
wells; specific yield and specific retentior 
water-bearing materials; fluctuations of gr 
water level; regional water table; perched *® 
tables. 


WATER TREATMENT 
Bacteria of Lakes 
pounded Waters, C. B. Taylor. Water o 
Eng., vol. 41, no. 514, Sept. 1939, pp. * 
Brief review of water bacteriology and res 
recent studies of number and distn , 
bacteria in British lake; fluctuations 15 
numbers compared with changes ™ 
content, numbers of algae in water, temp* 
conditions, etc.; rainfall-bacteria 
Before Brit. Water-Works Assn 
CHLORINATION. Superchlorination © 


mpera 


ticed in North America, Faver 
Works & Sewerage, vol. 86, no. 
pp. 337-345. Historical review of ¢ev' 
action of chiorme 
stroying tastes and odors; methods o! dec 
tion; operating data; super- and dech ’ 
for temporary conditions; perch 
without dechlorination; industria! 
and dechlorination; determisatiom 
supercn 


chlorination dose; disinfection 
tion. Bibliography. 
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*TYPHONITE ELDORADO PENCIL PAGE 


way department has developed a curb design to help 
night drivers. The accompanying drawing, made with *Typhonite Eldorado, 


In the construction of dual highways the California high- 


5 The Master Drawing Pencil, using degrees B and 2B, shows this new design. 


The exposed face of the curb is sloped to ease the shock to cars that run 


= against the curb and shallow recesses are cast into this face. These recesses 


are so shaped that the far end of each recess, viewed from an approaching 
car, picks up and reflects the headlight beam some distance in advance of 
the car. This reflecting face is made wide enough to permit the installation 
of reflector buttons wherever it seems desirable. 


FREE—An actual size blue print of this drawing for your files. Just write 


B to Pencil Sales Department, 38-J2, JOSEPH DIXON CRUCIBLE COMPANY, 


Jersey City, N. J. Your blue print will show you how ideal for blue printing 
are Typhonite Eldorado's clean, opaque lines. (This offer is only good for 
30 days after appearance of this magazine.) 

“TYPHONITE is a new form of natural graphite, used exclusively by Dixon 
making leads for Eldorado, The Master Drawing Pencil. Typhonite consists 
‘extremely minute particles produced by a whirlwind or typhoon of dry 
‘team. This exclusive Dixon process is one of the reasons why Eldorado pen- 
cils hold their points longer, give off freely and make opaque lines and figures. 


— 


4 
Vv 


SS 


in P hotoelas 
verse Stiffeners 
Barbre Ve 
—T 
plates Com sot 
med plates ar 
mM, Plates with bs 
verse stiffener 
Prence to buck 
diffe Tent Cases 
937 
A 
Section B-B Eleva 
F Sl G N 
ors. 
— 
a 
ge 
——_ R 
Lakes ane | 
Water 
139, pp. 
and res . 2 B 
distributie’ 
ELDORADO 
+ 
by superch 2H 3 4 5 6 7 8 9 
oy 


THIS 
CONVEYOR 
REQUIRES 


LESS 


ATTENTION 


The improved Troughing and Return 
Idlers have a “triple seal” that keeps 
in the grease and keeps out dirt. The 
patented Robins Single Shot system 
permits complete lubrication of the 
entire idler from one safe and con- 
venient point. These Idlers set a new 
standard for ruggedness, long life of 
both Idler and Belt and low power 
consumption. Robins Idlers are inter- 
changeable with Idlers of every make. 


OBINS 


ROBINS CONVEYING BELT COMPANY 


New York, N. Y. 


15 Park Row 
Offices in principal cities 


Low In First Cost 
High In Quality 
Low In Operating And 
Maintenance Costs 
High In Capacity And 
Durability 


JOINT 


Reinforced Concrete 
PRESSURE PIPE 


LOCK JOINT PIPE COMPANY 


N. J. 


COAGULATION. Some Features in Coagulation 


of Water, H. P. Stockwell. Can. Ener., vol. 76, 
no. 16, Apr. 18, 1939, pp. 80, 82, 84, 86, 88, and 


coagulation for removal of 


90. Principles of 
natural water supply; 


colloidal impurities in 
most efficient coagulants; cotton plug strainers; 
treatment of colored surface water; colored im 
purities; European process for removing color 


PURIFICATION Practices. Purifica 
tion of Water—-The Trend of Current Practice 
G. Baxter Surveyor, vol. 95, no. 2470, May 26 
1939, pp. 687-690. Review of modern bacterio 
logical standards of purity for drinking water 
contamination dangers physical standards; 
storage; slow sand filtration; rapid filtration; 
chlorination; ozonization, treatment with acti 
vated carbon 


CURRENT 


FILTRATION PLANTS, BeTHLenHemM, Pa. New 
All Steel Filter Plant, J. T. Campbell W ater 
Works & Sewerage, vol. 86, no. 9, Sept. 1939, 
pp. 331-333 Features of circular, all-steel water 


filtration plant, built at cost of $29,000 for Citi 
zens Water Company of New Bethlehem, Pa.; 
capacity of 720,000 gal per day 


Fundamentals of Water Pre 
treatment, F. Bachmann. Am. Water Works 
Assn.—J., vol. 31, no. 10, Qct. 1939, pp. 1691- 
1700, (discussion) 1700-1702* Removal of tur 
bidity from water before filtration; advantages 
of pre-sedimentation in treatment of highly 
turbid waters factors in flocculation; flash 
mixing; removal of algae and microorganisms; 
flocculation time; mechanical flocculation; effect 
of flocculation on detention time Bibliography 


Chicago's South Dis 
A. E. Gorman 


FUNDAMENTALS 


PLANTS, ILL 


trict Water Filtration Project, 
City of Chicago Dept. Pub. Works, Division of 
Water Purification, 1939. 66 pp., illus., diagrs., 


charts, tables. Historical review of development 
and description of Chicago's South District Water 
Filtration Project now in course of construction; 
Chicago's water supply and lake pollution prob 
lem; development of Chicago's filtration project; 
description of filtration plant; basic features of 
design; features of park-fill project for reclaiming 
area of 83 acres; costs. Bibliography 


Fia. Performance 


PLANTS, St. PETERSBURG, 
Petersburg, R. W 


of Upward-Flow Basin at St 
Sawyer. Am. Water Works Assn.—J., vol. 31, 
no. 10, Oct. 1939, pp. 1755-1762. Review of 
4-year operating experience with upward flow, 
lime softening, and coagulation settling tanks of 
Pinellas Water Company serving St. Petersburg, 
Fla., having rated capacity of 12 million gallons 
daily; lime-softening tanks; split treatment; 
costs 

Srorace Errecr. Aging of Reservoir Waters, 
L. T. Purcell Am. Water Works Assn. —J., 
vol. 31, no. 10, Oct. 1939, pp. 1775-1802, (dis 
cussion) 1802-1806. Study of changes in chemi 
cal and physical characteristics of water during 
storage in large reservoirs, with special reference 


to observations made at New Jersey storage 
reservoirs reservoir turnover; temperature 


studies of Wanaque Reservoir; relationship be- 
tween carbon dioxide and dissolved oxygen con 
tents in Wanaque Reservoir; color trend; tur- 
bidity; variations in total nitrogen; iron and 
manganese content; hydrogen sulfide; micro- 
scopic organisms. Bibliography 
WATER WORKS ENGINEERING 

Buenos Arres, ARGENTINA. Water Supply for 
Buenos Aires, R. L. Dasso. Water Works Eng., 
vol. 92, no. 19, Sept. 13, 1939, pp. 1184-1189 
Description of water supply and water treatment 
plant of system serving population of 2'/: million; 
development of water supply; river intake and 
primary pumping, clarification; prechlorination 
and post-chlorination; cleaning filters; rapid 
filters; power supply; laboratory control 

MANHOLES, COVERS Design of Manhole 
Covers. Water Works Eng., vol. 92, no. 21 
Oct. 11, 1939, pp. 1324 and 1327. Discussion 
by water-works superintendents of strength of 


manhole covers; changes in cover design; pre 
vention of rocking in manhole covers 
SwIMMInc Poots, MANAGEMENT. Who Should 


Have Control of Municipal Swimming Pools 
Water Works Eng., vol. 92, no. 22, Oct. 25, 1939 
pp. 1380 and 1383-1384. Discussion by water 
works superintendents on control of municipal 
swimming pools; arrangement between water 
department and city in regards to water for 
pools; complaints regarding imsanitary quality 
of water in pools 


TANKS AND Towers, INDIANAPOLIS. Inside 
Story of Elevated Water Tanks for Indianapolis 
Water Company, W. C. Mabee. Water Works 
Eng., vol. 92, no. 21, Oct. 11, 1939, pp. 1302 
1307 Reasons for water tower construction in 
Indianapolis; design and construction of Blue 
Ridge elevated water tank of 1,500,000 gal 
capacity; column foundations for Blue Ridge 
tank hydraulic grades in distribution system 
with and without tank storage; automatic tank 
level control, underground control chamber 


Unitep States. Fifty Years of Waterworks 


Advance, M. N. Baker Eng. News-Rec., vol 
123, no. 19, Nov. 9, 1939, pp. 53-54. Analysis 


of growth in water works and purification facili 
ties in United States from 1890 to 1939, showing 
periodic changes in ownership since 1800; changes 
in water quality 
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IRVING DECKINg 


The Open Steel Bridge Pavemen 


Built-in Non-Skid Surface 


ELIMINATES MAINTENANCE Costs 
The first installation (in service 6}4 years) has cog 
nothing for repairs, replacements or other maintenance 


University Bridge, Seattle, Werk. 
May we send our catalog CE-200? 


IRVING IRON WORKS COMPANY 
LONG ISLAND CITY, N.Y 


AUTOMATIC 
SEWAGE REGULATORS: 


| 
| 


Automatic Sewage Regulators ar 
designed to control the diversion of =. 
sanitary sewage from combined tuk | 7 
sewers to the interceptor. The dix | iw 3 
charge through the gate may be fully Bt 4 


or partially cut off as conditions rf 
quire or may be maintained at a prede- 
termined quantity within very close 
limits. Hundreds of installations have a 
proven the ability of these equip ; 
ments to operate successfully in ways ¥ 
redetermined for them. Complete 
Pulletins and engineering data are 
available to engineers at interest 


BROWN & BROWN, INC 
LIMA, OHIO, U.S.A. 
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